DOCKETED

Docket Number;] 18 IRR01

Project Title:| Integrated Resource Plan

TN #:| 227897

Document Title:| 2017 LADWP Integrated Resource Plan 08242018

Description:| N/A

Filer:| Ramon D. Gamez

Organization:| Los Angeles Department of Water and Power

Submitter Role:| Applicant

Submission Date| 4/30/2019 11:58:24 AM

Docketed Date] 4/30/2019




2017
POWER



This page intentionally left blank



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B
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/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

 QWURGXFWLRQ

7KH 3RZHU ,QWHJUDWHG S5SHVRXUPWRBOWQHGRBUD® BEDQB G
3RZHU 6WUDWHJILF /RQJ 7HUP 5HVR X UFWMLRMD/QD @ & FIRWGE LF@ N
,53 LV D VQDSVKRW RI DQ DQWLFLSIDOVNH®R IQ@RWFUHHU VSVUWR 8 R FLH
FXUUHQW IXWXUH V\VWHP 7KH JRDID SRUWKROLR FBI3 JIHMQ M/URD I\
DQG 3RZHU 6\VWHP DVVHWYV WKDW PGWVWWW WKKH FQ R/Z i\ WX AF
FRQVLVWHQW ZLWK /$":31V HQYLURQPWWW@®D 8 GLVR WIKWL H\8 [
WZR GLITHUHQW FDVH VFHQDULRV ZIOW R X05 E® P EHIEQDON LIRRD A |
DFFHOHUDWHG UHQHZDEOH SRUWIRRQLR RMDIDQGEROBU 586 H B
WUDQVSRUWILDWDW®WQRHO HKWUUHFRP P HQ GEHD30 DS@BFHNYV/H ' VFHQR B
DQRG LGHQWLILHV IRXU NH\ LQLWLDWWUDWQ \+S B U MWHDQKLRRXQ HH (
GLVSDWFKDEOH UHVRXUFHV DQG 3RZHU 6\VWHP UHOLDELOL

$ SULPDU\ IRFXV RRQVKENG XFR QN JUHHQKRXNVM VIDR QA+ *Z K L (
UHOLDEOH HOHFWULF VHUYLFH DQ/GERDM[Q®IDQIQQD P FRW WS BRI
UHGXFH *+* HPLVVLRQV :KLOH FRDO UHSP\D FHPRHIQONV B3® UH (
VWRUDJH UHGXFH *+* HPLVVLRQV |URW® LVRIQH HEWHLARYQWS\ LR E &
VLIJQLILFDQW RSSRUWXQLW\ WR G UDPDWLRRD\O OV RFK M WHD\Y G [
VHFWRU 7KH FRPELQDWLRQ RI WK HWHGX}RPHH (BKRBYV H 9D M PULW A
WR QHDUO\ SHUFHQW EHORZ OQITY HRONH R Y H 8 HW Ik H QMW [EW
OHYHOV RYHUDOO*ZK H®@ LVRQ R Q&HLE DRWEHBY SIRRIPVIYWHR Q V HF

6LPLODUO\ DFFHOWUR® IHDIH AW D RWSR WR/RMF WM XOKFHRP SRQH Q
RYHUDOO *+* HPLVVLRQY :3(HO+WKRXVVIORFQYWHIZV® AURP DGG
JHQHUDWLRQ WR FKPHUHRD HOREWQD PKREWFRIHA* * WKH VV LR Q
GXH WR WKH HO HPFWILLQVSIRW MROQN RKFOWK/I81 6 WHRW HIDWFY RRI DSS
WLPHV 7KH DPRXQW RI *+* HPLVVLROIVWUHIGXFB & [ERQVIU\D @R S|
WKH DPRXQW RI *+* HPLVVLRQV UHGXFRHIE) WHQURXIIK UKWR
7UDQVSRUWDWLRQ HOHFWULILFDWLURQVRDREBRVR EWHXWIHD)
UHQHZDEOHV E\ LQFXQ WK D UJLQYJ SHEANGUR®DU LV DE

$V KLJKHU OHYHOV Rl UHQHZDEOH UHRVRMNWFHY \ VWA HLR W H\
RSHUDWLRQDO FRVWV DQG LQWHJQBWIWRD GCEDIRD WY EQ
HYHQLQJ UDPSLQJ UHTXLUHPHQWYV 7R XD\®HRY VRD QG KHRZDEQ
ZLOO LPSDFW WKH 3RZHU 6\WVWHP DXDBHDDKDIW RDNUBRMLEXH
DUH DSSDUHQW ZKHQ WKHUH DUH FXPIGHW LQHWW N SK-HN ORRA
VHUYHG E\ FRQYHQWLRQDO GLVSDW F KQHZOHE OH QHYVIRWURE V
DYDLODEOH 7KHHIZQW QDWW K® G HRFHDWHU DYWMR ® IZRMHY PRUH H
LV JHQHUDWHG WKDQ LV QHHGHG W R DWPHWWY P\HU H.EDO WAKLHP D OE
KRXUV DV WKH VXQ VHWV WKHUHODIELO® LB\ RIVXRBGDBIQ SRIARE
3RZHU 6\WVWHP WR UBPH XBWILRQ'LEERR) DR FDFOX BRAY HAQRVE HH W
SHDN GHPDQG ZLWKLQ D VKRUW SHOLRG R) WU PHQ WKBIQG | RWL
GLVSDWFKDEOH UHVRXUFHV WR VXSSROM PFAKHD @ | WHIURMRIRRH
EHFRPHV WHFKQLFDOO\ DQG HFRQRFRKRX®®G EHDYRRMHEG YLD
6\WWHP JULG ZDV RULJLQDOO\ GHVLQ@HRBQL QP FPUDWY HWR\® KD
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/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

HDVW JHRJUDSKLF UHJLRQV DQG WHHJBWLQL]P@ILRY K K DR FI
VRXWKHUQ SRUWLRQ RI WKH ORFDIDQ&U LEH [ @ HRQUFG HAX S\SR S WR
EDODQFH DQGOHQE¥XOHWNKH WHH V\VWHP

/$':3 LV FXUUHQWO\ LQ WKH SURFHVV R$ URQGXFWLRRPB QH2
VI\VWHP UHOLDEL O LGHWHWMH\QHP I Q VR O/IRWODLLRW M UV R WULH SR XYH U
ZLWKRXW VDFULIER1GLIWY\ M\ A B XEHMMIDOED BRWIW BRQHDFK DO W
DOWHUQDWLYHV ZRXJIX HH DIV DR\LHFDUBMEH NP Q XLHVIRRKQUWFHE DGHT X
IHDVLELOLW\ WUDQVPLVVLRQ UHELDEMILWR QMWW K PVWDLEPLDOC
VFRULQJ EHIRUH D ILQDO UHFRPPHQGDWLRQ LV PDGH

$V WKH 3RZHU 6\WWHP WUDQVIRUPV RNHQWOK H GXWH J UHHDHL
HPLVVLRQV WKURXJK WKH DFFHOHUDRMLRLQ LD 936 D Q G WU DD
KHDYLO\ LQ LWV 3RZHU 6\WVWHP 5HOIDERDQW\ BERIVIVP UBO
6\WWHP WKURXJK WKH UHSODFHPHQM RW DG LW R L6 QDL
VXEVWDWLRQV DQG GLVWULEXWLRQ

/DVWO\ DV /$':3 VWBVWW WKQYBVRLQGHWWNXNBLIQQD JDWIGH L (
QHHGHG IRU D SHUFHQW FOHD QSH®HUGHYRD V8 RDK. RV RAZID}
ZLWK D FRPELQDWLR® \RW U PWUIH GKW \WIRRFD X & 5Q D FHDRIMQW W Z |
RI VFKHGXOH E\ DFFHOHUDWLQJ SBE6FHRW EHUFH QW &\
E\ GRXEOLQJ Rl HQHUJ\ HIILFLHQEWHSRREMULQWRRBXWHKD (
JHOQHUDWLQJ XQLWN | ZLFV K W 7S RIMBBOSULDRM FE WIYQEHQH WR S
UHOLDELOLW\ DQG FULWLFDO UDPSLEJWEDSNSERWUMWDW DEG H\
HPLVVLRQV IURP WXHFWRDQ \DRRU VERBHIBNE \YVINIHP WKEBLDELOLYV
PDLQWDLQ D UREXVW DQG UHOLDEOH 3RZHU 6\VWHP

6FHQDULRY DQG 6HQVLWLYLW\ $QDO\VLYV

7KH .53 UHFRPPHQGHG FDVH LQFRUGSRWYDW® VO WX.H/ CDA
UHJXODWLRQ DQG WDFWLFDO SODQVKGWYHORSH® &Y RWKGIF
XSGDWHG DVVXPSWLRQV WKDW KDYHQ\WLOOHQHFWRXWRKH SRE B
IXOILOO /$':39V JRDOV Rl HQYLURQPH®OQW®W 0 OF R VSHZD IUVE MV KH SL
SXUSRVH RI WKH ,53 UHFRPPHQG HG ] ADIV® OL W KWRH H DIRID@F
LQWHUHVW RI RXU FXVWRPHUV

2QH RI /$':39V SULPDU\ JRDOV LV WR)Q WIDNHURQPBDGWDOKVW IS
PDNH SUDFWLFDO DIQG BQR WKW LAY G IEERH\Q HR IUWJI HROVH U D W L R Q
UHVSRQVH WR UHJXODWLRQV UHJDUW®RQH YRO HH [RQY MRCH KE|
OHYHO WKLV , 93 FRQVLGHUHGPMBUWRXYH&EXWH GWL BIl® LWW
&LW\ RI /RV $QJHOHV WR PHHW /RQJ 7HWR D ¥WH HIPRL V\VQLLIR/QL [
UHGXFLQJ *+* DQDO\]HG LQ WKLV ,53 LQFOXGH

(DUO\ &RDO 5HSODFHPHQW

+LJKHU /HYHOV RRGWQRHZIDE GBWBQGDUG 536
(QHUJ\ (IILFLHQF\
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/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

, QFUHDVHG OHYHOV RI /RFDO 6RODU
,PSOHPHQW (QHUJ\ 6WRUDJH
(OHFWULILFDUWKRB RUWBWLRQ 6HFWRU
7KH WDEOH EHORZ GHVFULEHYV WKH U3 BFRPPHQGHG FDVH VFH

7DEOH , 5308 (&Y' &%$6( 6&(1%$5,2
&DVH 6FH{ .33 536 (QHUJ\ /IRFDO 6R({ (QHUJ] (OHFWULILFDWLRQ
5HSODFHF (IILFLHQ 6WRUI
5HFRPPHQGHG 0: (2025) 0: (9V
&DVH (2030) | (2017-2027) 0: (2035) | (2025) (2030)

'HPDQG )RUHFDVW

2YHUYLHZ

SWLOLWLHV DUH UHTXLUHG WR |RUWHFDWVWQW KKER B HPOIME GRIWP [
PHW OHHWLQJ IRUHFDVWHG GHPDQG DLWGDGARR S E UV KH GH GH AW
JHQHUDWLQJ 3VXIFOIWVVWEHR XJIKV\R NI QR IEKWN IRRQ DQEWEHPV
HOHPHQW RI ,53 SODQQLQJ LV WR GHWHU P\L QH PKORYG \WRQ G HEE
HIILFLHQF\ RI W KHUIW DOLNVR IF X @ VDRIREGLHR DVQ G NQREZHQUHV R X U FH

7KLV VHFWLR G KRUMMMMHSIIVEH IROORZLQJ

JRUHFDVWLQJ RI IXWXUMF E@REUQY GWOFEIBIVME RILWDWLRQ H
'"HPDQG 6LGH 5HVRXORBYQI66QHUIK (I POLI® BHU ORBQWH
'LVWULEXWHG *HQHUDWLRQ

6XSSO\ VLGH 5HVRXUFHV

7UDQVPLVVLRQ LRV XGERWLRQG UHOLDELOLW)\
$GYDQFHG 7THFKQRORDIUMW *UDRG OXBL QQ HUJ\ 6WRUDJH
&OLPDWH &KDQJH (IIHFWV RQ 3RZHU *HQHUDWLRQ
SHVHUYH UHTXLUHPHQWYV

= Th Th TR TR TR TR T

7KH GLVFXVVLRQVKDQFD®G K HAIKB DWHRAID W8 HFRQYRPL W D |
SODQQLQJ DQG HRIFOWVRIQRI SURMHFWYV

'‘DWD IRU WKLV DQDO\VLYV FRPHV IURP BXYEDQEDWLRHM VKB
&DOLIRUQLD (QHUJ\ &RPPLVVLRQ &(& &RPIPONVNRURIL D&3EE&OLN
1RUWK $PHULFDQ (OWFVWRUPSRHMDWDEQOHUB®& (QHKH\)BBJIXOL
&RPPLVVLRQ )(5& \RWHKHBEDMWGXVDNUG VR WHRIHM G608/ R3 KLIJKO |
WKLV ,53 DUH DGEGDWLBQB H VWKW BB BFHHZIR\URB & LAQ) WKH Q
SURYLGH DGGLWRBGQGDQJRARDIOKW EWRXQBDYKWHHY\DWBPQHHGV R
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JRUHFDVW RI )XWXUH (QHUJ\ 1HHGV

7KLV ;53 XWLOL]JHV /$':37V RIILFLDHG 6HSRME®BRUHFDVW
FXVWRPHU GHPDQG IRU HOHFWULFLW\ RRBG YRKHRDMW GL
FXVWRPHU VDOHV LQWR VL[ FODV VR YR UHRI\RP BAD OHF ALRGW &
&RPPHUFLDO DQG VQGXVMQY®&DRR G B OR/AVEHB B VW WG OMR/ ILQ WK
DQG 2ZHQV 9DOOH\ FODVVHV ODRV WKH &DDH IRW QL
&RPPLVVLRQ (9 IRUHFDVW ZDV DG RMM.KGVDDKN ® R GHO
QRUPDOL]HG ZHDWK B O R\PRIS)XO D ARG GW BIPFMEL B B UVRWDYL FRQ
DQG LQFRPH 7KH UHWDLO VDOHYV |FOWHF D\GWIKE WH B P | RUK H
SURJUDPV WKDW DIIHFW FRQVXPSWLR ® | ELHKHIDG \WIK®IG P & MAM U
VRODU JHQHUDWLRQ DV ZHOO DV NDRZKH VXD WBIQUI1XOOD \§ %
JURP WKH VDOHV IRUHFDVW DIRHWFDYNMUJLVIRBY YRO
DSSO\LQJ D QRUPDOL]JHG ORVV IDFWRUDRI WKEHHGHQW SUR
QHFHVVDU\ WR VHUYH UHWDL ®W BB$HQGLRIVR/G W KHD
HQHUJ\ SURGXFWLRQ DQG RWKHU IDPFRRXWH G QVR FRIQRHPOIRVU
UHVSRQVH IXQFWLRN G MAD QRU H F B WM W IS BVRIGHHD WDEFDRGE HV W H
KHDW EXLOGXS DQG WLPH RI WKH VXREN UR YOH-MU GULLFYHH DW D3 H
WKH 1(/ IRUHFDVW DGMXVWHG IRU H@MW J\UHVILEGHB QD OQ IO\
FKDUJLQJ RI HOHFWULF YHKLAQWR DQ KRMNUOD{/VKRBH
/RDGIDUP DOJRULWKP GHYHORSHG E\WRR HEDII RQHWKP DK U
1(/ SHDN GHPDQG PGQ DR KLIWRDRY L F DR VGV WKHPSHEY HUD JH

5HWDLO (OHFWULFDO 6DOHYV DQG 'HPDQG

7KH UHFHVVLRQ FRXSOHG ZLWK IKLNMHRF)FD@® \GD F BV ER;
JHQHUDWLRQ SURJUDPV LPSOHPHQW HGHEMWZMHBWR UDRIGHO |
VLIQLILFDQWO\ R/GWHXROWEWQ LFLWKLRH $V:BYV IMWHRIY\ LV IRUHI
GHFUHDVH RYHUWHDEY QHWW R X WHOMKERY DU R 2WHKK LFOHY EDV F
HFRQRPLF YDULDEOHV LQ WKH )R UHRDRR\G BYQ ® @F WXWPDL QG KNG
D VWHDG\ VWIDWMW VBDMHKW ZLAHYHOV XQWLO

7KH /$':3 ELOOLQJ V\\WW HP FROYHUXHAQ L Q WHKISRWIKE HHFHPE

6DOHV LQ )<( X@GHBOIEQHGE O\ JL'HQOD LMQVURGF XQ HFF
W K H JRUHFDVW PXFK RI WKLV GBPQHQHQZEV @OVIUIL & X W
XQGHUVWRRG WKDW VRPH ELOOV ZHWH RGN EHE QD V | WMDKH
WKHUHIRUH WKH YRUHFDVW PRGH\OW KK FEQO®H G JY D \WVDHEF
HITHFW 6XEVHTXH QW \U MWMHDA FKK W ¥KDELOOYQU M EWHY ZHUH
ZLWK RWKHU IDFWRUV DQG PLJKW KWKH RKDBIQYHVDQ HEG ONDKHD
$OVR WKH ELOOLQJ FKDQJH YDULD EHFHV P LILKRP KIDWWHH EFH-DD SH
HITHFWV IURP HQHUWG KBILNRMLHLERRW MK H HQ H YRWHRIQVW , DO O \
FKDQJH YDULDEOHVGKDYHKEHHQ BEHPREWWKRIZLM WWEIBHWDLO 6D

), 18/ $XIXVW
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/IRVVHV LQFXUUHG LQ 3URGXFWLRQ

,Q J)LVFDO <HDU DQG SHUWHAHEWDWHUGIR RVIGWH @ HALI

7KH IRUPXOD IRWSHVANQWIDJH GROHBHUFHQW@®JH ORVVHV L

ZLWK D VWDQGDUG GHYLDWLRQ RIWR IURP )LY¥ PDWOFBIOD
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(FRQRPLFV

7KH HFRQRPLF RXW ORRON END @ QH® R BOMKH 2Q WRRKWHHFHGHUDO

FXUUHQW $GPLQLW® EXE L RYDOMVSRBHRYKIHY VSHQGLQJ LQ WKI
WKURXJK WD[ FXON W BM DPSBEUWORARNS\OSHD ZLW K RQJKLOLWD U
LQIUDVWUXFW X UBO O7 KK NGV BUIBYERRVZW LMMRV HQ LQWR ODZ DQ
ILQDO ODZ WIDE®\LQHNHU IURP WK HE R URRS\R WIHO! DG QVKHXH L
JHGHUDO ORHYGID &P WKH VWDWH \WORNG® MR W @BDGHIDNY LFRRP P(
VSHQGLQJ WK U RG] EDLMVW D[QFKFHOD/Q LV P

7KH FXUUHQW H[®D/Q VWKQP R\D WEWRY K V/XW RWUKHF DY HYSDBVLRQ

)XOO HPSOR\PHQWRY V¥>XO\WEXNDHAMEHEBRAYHMYWROD LV OLNHO\ QRZ
RQ WKH KRUL]JRQ )BVWHIWXUIUR ZSARK/ QW WOR LIWDIW.R Q Q

,Q QHW PLJUDWLRQ ZDV D QHJDVWIHWHE&RXQWHRSI®H DO VF
\HDU IRU QHW PLJUDWLRQ LQ /RV $QLRQHVURRWBWIDADEHHQ
QDWXUDO LQFUHDEHW IMKHIQ GW KH UDGRFRMUDRIG OLXH EXBEHU R
7KH /$':3 VHUYLFH DUHD LV PRVW FRPPKQOWH PRIGHYHGQDNC
&RXQW\ 'DWD DW WKH &RXQW\ OH Y$O00 LW KFR GDMWTH DG PR
JLIXUH EHORZ DUM&AISREQBKIWVRQ )RUHFDVW

Z *] vS] o p]Jo JvP W (EuU]S-

Y
TTUII
T

TAUII M
HUi ’/IA(/%
:?:iiiii \

.
O O O O O O O ., . . . . p g g . .
R N e I I I i i e el e et et et e el SR e S S S

), 18/ $XIXVW



/IRV $QJHOHY '"HSDUWPHQW RI

:DWHU DQG 3RZBHVRXUFH 30 3

Z osop }( E}vrZz ] vS] o pu]Jo JvP W Eu
~" D]oo]}ve
o A
AUII / \’\ A

Wawe;

NN

ouUlli .\
TUTTH \ ,ﬁ /}
TUITIT Y
fUITT
ov €& z &
i Lo e oo w00
lo lo lollollollollo _ — (_I_IXOIICIKOI\OI(OIIO — _I(_ _ )(OIZCI(O o
© OO oo oo -~ - =
—————————————— (— (= (— (= (= (= (= (= (= (= (= (= (— (= (— (— (— «(—
Z o W E-<}v o /v }Iiu ~" Joo]}ve
Oii
il
ol
Tl A
il
il
ov €& z &
| =T e 00 <O O+ T
© 0101100 — = =micowowoo . - —-"oc oo
zozozo:ozo:o:o:,:,::,:,:,::,:’:‘:‘::‘:::::
————————— (= (= (= (= (= (= (= (= (= (= (= (= (= (= (= (= (= (=
),1$/ $XIXVW



IRV $QJHOHY 'HSDUWPHQW Rl :DWHU DQG 3RZBHVRXUFH 30 3

W}l% po S]tv ~AEiiiie

\\\\\

\\\\\

YOt N0

J)LIXUH 8&/%$ $QIFHUMHYWY E\ aDOHQRXWWHDU /$ &

7KH HOHFWULFLW\ FRQVXPSWLRQ ZLWRUG FBVSHG VMR Y& R AU\
RYHU WKH QH[W ILYH \HDUV DV HQ WX HE | VRICHDQF 3 ® GIES BXRQW
JURZWK IURP HFRQRML B URZAMLK L@\ D Q@& CROY 1$ bl DWK 8 HPHD[W W H
SUHGLFWHG WR ENVDHDRSWR[LBHWABY ZQWEKHOHWDUURZWK |
QH[W IHZ \HDUV G XHHQE\HQKYGIV RO D6 RMHSRIREWDE IO O QRW
UHDOL]HG DW WKH PHWHU ZLWK WK R®SB HPHRIW D W LRQ FK
SUHVHQWO\ LQFOXGHG LQ WKH SHDB GEPWRIG/ | B3HBD VDN UEHX
VHUYH SHDN GHPDQG

JRUHFDVW 'DWD 6RXUFHV

7KH JRUHFDVW LV /$':37V RIILFLDOLYRYRIWHBEDMWH P VI RAWHHR
EDVLV IRU /$':3 3RZSIOUD®@MWMHP DFWLY LWRW Q QFIOXIEE QU R E X'
UHVRXUFH SODQQDQ& @IUDMWIPEX/WERROHODPMHL. D UNE @B/ LQJ 7
LV D SXEOLF GRFXPHQW WKDW XVHDWREAQ\ SXEOLFDOO\ DYDL

7TDEOH VXPPDUL]HHWWXWHGDWR ¢BDYHNO R WKKHBRMW MFKHVH C
KDYH EHHQ XSGDWHG IURP SUHYLRXVO\ SXEOLVKHG IRUHFDV
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/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

7DEOH /2% )25(&$67 '$7$ 6285&(6

‘DWD 6RXUFHYV Updates

+LVWRULFDO 6DOHV WKURXJK 'HFH Mistdridal SaleZ HN¢é¢HEREHIF RQFLOHG
WKH *HQHUDO $FFRQMRIQ DY GRDVR LIQril\vad ldrgiRndather data is
updated through December
2016.

+LVWRULFDO /RV $QJHOHV &RXQW)\ HEpIBYIBitPddia W @pDaed LV SURYL
E\ WKH 6WDWH RI &DOLIRUQLD (FR QiRéubt- DekevhbeD BO3PU$iQdV 'LYLV LR
XVLQJ WKH ODUFK EHQFKPDUN the March 2016 benchmark.

7KH SOXJ LQ HOHFWULF YHKLFO®RD®O RIRWUIHF P WUDV ERR/MHLG/ RICR @
, QWHJUDWHG (QHUJ\ 3BROLF\ 5SHSRUW IRUHFDVW

7KH /$':3 SURJUDPFHEBBYIRUHFDVWSIW EDVYRBORQ DVGIRSWHG E\ %]
SHVROXWLRQ RQ $XJXVW + HV W RRIY.EGBGLEVWE E QRWURQ (U D!
JURXS

3URMHFWHG VRODU 39 LQVWDO O D % WRQ V [DUHGF RIQWR X WIHHQMW 3 DIDVYK
LQVWDOODWLRQV DUH SURYLGHG E\RWBH 6RODU 3URJUDPV 'HYHOF

(OHFWULF 3ULFHYHORSBRDG/VE\ LM @D QBDQOQ]BWURDQDFHOWHMRQ HOHFWUL
EH\RQG )<( DUH DVVXPHG WR EH FRQVWDQW

J)LYH \HDU 6DOHV )RUHFDVW

7KH J)RUHFDVW UHSUHVHQWYV W R A CROH W Bl O HADWRIES\RA DOV CEH. (
IURP NQRZQ HQHUJ\ BRIEHN OFQ &V HAKWRIE WD EN WHSIH HG E\ (
JHQHUDWLRQ 7KH )RUHFDVW GRHVP®RW H\DXOW A H R Bl © B\ LL
WHFKQRORJLHV H DIQ®D WRHY HQ VMHH@EMLIYU HX DRBW® JFAH D KU HV H D
DJJUHVVLYHO\ D GEQHVV)RULR [D/PIS G- ONKRIUGN DWKHD R ID G R SW H
DPELWLRXV (QHUJ\WS EWE R ® GH\D QR WH BIO4H\” %R @ LMY U DLW D Q W
VDYLQJV 7KH (QHUJXI$SEMA P G ODHD) WHN X EWQ R/Q DIRFIRH JHUR

DOO QHZ FRPPHWFLD@ WR@EHN|WM UR G HWWILQHU BHRWLQJ D
&RQGLWLRQLQJ +9%& LQGXVWU\ WR ES-HUHRVRDQFE WRS & N O\
DQG DOO HOLJLEPORY EB FRPRIY E &MWHFLWWLK 1B GIQ HWBRIAWH I ILFL
PHDVXUHV LQ WKHLU UHVLGHQFHV E\

7KH KLVWRULFDO DFFXPXODWHG HQHSRUM HG LLKQWK B Q B UHRA

IRUZDUG 7KH JREUBGIXONME RDOLNQLIDQI®RBRWRRGBEUGY IURP
IRUZDUG LQ WKH JRUHFDVW KDWWRUVARO SKGHWHDQWG 6V

EDVHG RQ &DOLIRBRYLYLRYH WI(\&& BRPAOKNEHG DIUMHXH DFFXPX
HQHUJ\ HIILFLHQF\ ZRXOG PRUH OLNWKN EB UKW HID E X EFWM/RF
&DOLIRUQLD EXW DFFXUDWH UHFRDGEW D8URMRHW VDH & IHXDHEOIN
FXVWRPHU VLGHG H RODHF WHGL 'R/ FORPXIK ROQW | VKMHMOWHW K DV D
DVVXPSWLRQ

), 18/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

(VWLPDWHG VDOHV IRU )<( DUH HERUGHG VIHOUHAH Q@ K
DQG WKH FRPSRXQGHG JURZWK UDWHSIHRWFNMQWHRYIHW HWRAAHL F
EXGIJHW SHULRG 7KL0VDWAWMKXGEXWHG RMEFQYDIFFFHOMLO WMDY L Q-
/$":31V HQHUJ\ HIILFLHGR\VDQGEXRODA DAQYHDQ ® LHRQ HFWRHIG L
LQ UHWDLO HOHH WRUR FDNVWH WH OR$ MAUKDR H DODH JIHGF BYPH \HD U
FXVWRPHU EHKDYLRU WR FKDQJH

+LVWRULFDO DQGHIX\WERXE QB W IVILO QRE VAW B\ :BLHRHUJ\ HIIL
DQG VRODU GLWWWRICESWRIUDPYHWRFDWHG RQ VRUWD BOMB EHH

*:K VLQFH )<( WKURXJK /$':3 VSRQVRUHBFEHRHUDPVYL Q9
VDYLQJV SURJUDPO D) G [SHRW\UHG WROQERNMVUHGXFHG*BA RYHU W
ILYH \HDUYV

7TDEOH VKRZV SURWMWHWPRUHWRILOKWRDNOHY JURZWK
7DEOH 6+257 7(50 *52:7+

$GGLWLRQDO

JLVFDO < 5HWDLO 6DOHV| QRW IRU ((
6DYLQJIV

(QGLQJ -XQH . *URZWK 5DWH -
<HDU 2YHU <HDU

JRU ,53 PRGHOLQJ DQG DQDO\VLV DGEGMMNBWPRIBGN MR DHHDRDING k
IRU WKH DOWHU | DMQFHWDQEH B W WH BII\E HHXH/GVRRBD WBWRMHFW

SHVRXUFH 3URFXUHPHQW 30DQ

SHQHZDEOH 3RUWIROLR 6WDQGDUG

6% ;

7KH LQFUHDVH RI UHQHZDEOHV DW DWSH WHKHQ WBJIXIORIWHROM F
\HDU UHTXLUHVY WKH FRQWLQXHG GILEHZBREH KUR BI'HF W
SXUFKDVH FRQWUDFWY 7KH GHYHORGEBE HKRD WL QX HVER GIF RIX
FXVWRPHU QHW PHWHUHG VRODU DQGVRRPPXSRWV VREG D H DWH
%HFDXVH WKH DFTXLVLWLRQ RI DGGLOWDAR QDOH UMAWVOBHZWHO HV
WKLV ,53 LQFOXGH D SRUWIROLR WEPRX@WHRMMVURIQHBBBA8

UHFRPPHQGHG FDVH LQFOXGHV WXHZ DE@OAHRZEDA LW DWIRW

), 18/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

DQG VXEMHFW WR FKDQJH EDVHG® RRGWMF ISQR DR JO & FW KX
FKDQJHV DQG FXVWRPHU SDUWLFLSDWLRQ

1HZ SHQHZDEOH ,QVWDOOHG &DS

*HRWKH )

% LRPD 'LQG| 6RODU | /IRFDO 6

)XUWKHUPRUH PDN@WDLRLQHOQOMZDEOBYCGEBFKQEYLQJ RI L
E\ UHTXLUHV DGGLWLRQDO UHQHZ®EDH VS WRMBIFMR X\QW Q |
GHJUDGDWLRQ DV SURSHHARWPP QB HGKEDAKHH LRPORGEHFJ DGGL
IRU QHZ UHQHZDEOH DFTXLVLWLRQV RHWKBIGIH ED\DHIGS RQ
GHYHORSPHQW FREePRGL WL RS\ FSROKFWREHUIBBUDQELSDWL

1HZ SHQHZDEOH ,QVWDOOHG &DS

*HRWKH

%LRPD /IRFDO 6

6 % + 80HDQ (QHWIRO GEHGRPWIXRQ $FW RI

7KLV ELOO HQDFWV WKH &OHDQ (QRUJ\ DQZX BRI G X W DFEQD L5\Hk
WR LQFUHDVH UHWDLO VDOHV RI UHD®G DEFOXE 6 B HFKHI HFELH,
VDYLQJV LQ HGHAVWKWILIFQWD D GI®G XVHV E\

.H\ REMHFWLYHYV
X (VWDEOLVKHV D 5GIIQRH BVP@QE BEGWSR6 DV IROORZV
Y E\ WKH HQG RI WKH 'HEFHPEHU
Y E\ WKH HQG RI WKH 'HFHPEHU
Y E\ WKH HQG RI WKH '"HEFHPEHU
X 'RXEOLQJ Rl HQHUJI\QHIN LIFQ HH@®AH PYADOYLFD W \ LERDE IS X XI\DH \
5HGXFLQJ HPLVVLRQVHM WRHHQERR®RHAEYD OHYHOV
X %HIRUH -DQXDU\ WKH *RYHU QS ®JDER DIBGDRIGDS MFBF
XSGDWLQJ WKH SO DY \DM YOIHHDW \R QFH 6HYSW KR ES-DIO L IR L
(QHUJ\ &RPPLVVLRQ DGRSWHG WKH 3XEOBFOV RZQHG
6XEPLVVLRQ DQG 5HYLHZ *XLGHOLQHV 'RENHW 1XPEHU

x

$GGLWLR@LOGRPSHULRGYV

x &RPSOLDQFH 3HULRG -DQ + 'HF
x &RPSOLDQFH 3HULRG -DQ + 'HF
X &RPSOLDQFH 3HULRG -DQ + 'HF

), 18/ $XIXVW



/RV_$OHV WHEDOW BVMHU YOG 3R FHU , @WHHG LbRHY RXQ

3R U\RPRIDQBKYTFHLUHPHQW
X %HJILQQDID U\
¥y 3RUWEBRQWBMHYREKE 3 DAMWO H
¥y 3RUWERQWBMMWYREKE 3 PRUH WKDOQ

YLJIXUHL O OB/VWIIHDIE K D 8 QRE UDHAYIBKUWFHHQIWW D J H V DG

EDVHG WKHPBHPR W& H. D 6UG DD GXED HQHULFUM@P\ WKURXJK
LVDFWRUHBLVOD\G GLRVWKR®G W:K RU SHURHQDOK\EKZZDV

SUHYQRXPSDWPG HDHWZI®GQ 7IGHFRPBH® &DRAQVKQUH 16

L O O Xa¥ W/ BIMDIFW H &Y JRJI RZEEQ@HHZ H QOHGJ B\UWR Y BIHE HRA OQ IWDX UXD/@ JH
IURM'/3TV HQ\ VXSSO\

*preliminary estimate
Note:Includes 156 energy effiiency from2010 throgh 2020 andl5% energ efficiencyfrom
2017 through 2027n the overd mix of re®urces

YLJ XU 5 HEERRH Q G H WHF DH Q H QMW VIR XSBIIHF H Q W R UH V DXQ

)LJIXUHV K REV BW H INRG RIHEDHIZ DH RQH BD WO RK Q

1RW KD L&W [HY W YWERM BRKBIQ\WER ONRH FHESRISYP HRR VR GFLUVA HS | OIR W X D W
DQGIBS\REKDQJHV

), 19 $XIXVW



/RV_$OHV WHEDOW BVMHU YOG 3R FHU , @WHHG LbRHY RXQ

JLIXUH SHFRPH)GHG FUWQH ZD EXMDH U D W LHRKD YRV FEK\QW B RJR ID V

6% :)L7

6% VLIQH®DDW®BEREW DQG 6% VLIHGBQHQWRY GBHIBWHPE
UHTXLU®H 3 RAP DN HUWD I WY Bl MCRD EI®UL B QEHGHIDEHFNVQHW B W R WY LIHDVF 1Z L W
LWV FHH WHUQWW®R BSPHHWVOLWRUH R WK LVGNA/ W2OQUXDHLR U

WKH SURJUDVPHZS BOMRH : OV KUR&H W [3 WBLUAR.IUIQ PX Q\ 0: R
ORFROD YV | HRPR® @& 8QLDH ® GV RLW KSHJ B JAKIURR XK SWPR RIZDQHUV ¥
RSHUDWR HIOLUHB® ZBEHWMW HPV \PHDO O HQ KU VBQUSW R /7 KH
SXUMKIRVI 6 VXD QL HOQG U XIGH \HQ B DR © HRDWMWY UREXEVMEHL WW YV D
UHQEXZD H QBHGL\WAHD AKILIVWYVRMDX FRO QN KEB € 8 H \H\WDRDUUBM \Z MDXO D S
WRZDBGYTV SHUBHQWDQGSHUEHQW UM Q E O HUHPTHQ W

6 % %LRHQHUJ

6 % VLIQHGD A R® BHIBU UHRXLY :3WR SURFXR SRMMW VK@ UH
Rl PHJDZ RWAXWY X B DWW ML WD\CHRG WK HRUWWHR $TV SHPINQG WR
WKH WWMDBZNGCGHBDRBLYWAEL RN GHRMBF WRAAKI QEHVBWILR@ WR
-XQH V X EWHE WHLDW VORDYW  \

), 19 $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU DQG 3RZBHVRXUFH 30 3B

3RZHU 3XUFKDVH $JUHHPHQW 33% 2SWLRQ WR 2ZQ &ODXVH

/$':391V JRDO LV WR RZQ RU KDYH D SXHFWDYHRBSWHRRX IKL
DXWKRULW\ DW OHDVW RI' LWV HOHQHBPOH WMRORDXW MH G RAL
UHQHZDEOH HQHUSXBFKBQHFRQWDRQV ZKKRRVE'VBRPBYHUFLVI
WLPHV GXULQJ WKH WHUP RI WKH DJUHHPHQW

(QHUJ\ (IILFLHQF\ DQG '"HPDQG 5HVSRQVH

(QHUJ\ (IILFLHQF\

(QHUJ\ (IILFLHQF\ (( LV D NH\ VWUDWRXUWFHHOG P& QWQ I CH I BR:
DQ RYHUDOO FRVW HIIHFWLYH UHVRXUFE VBUNHIVQVXSSROW
PXOWL IDFHWHG URGWR RHU PGIHMOLQGE FX HFRPIPRQVXEBRS®IXO
PHDVXUH LV WKH UHSODFHPHQW RI| FRPWHF®LJ® WRKPMFWQ
/(' ODPSV /('V FRQVXPH XS WR O HV 8 URRGEHUFL\QW KOBOQ H8T)X V.
DPRXQW RI LOORRMQR® MRRY) DQIPBY ORQJIHU

6LQFH /$':3 KDV VSHQW DSSUR[LPD®HXQG 2 (PRQOLWEY HC
HITLFLHQF\ (( SURJUDPV DQG WKHVH SWRBR@QDEV KPSYUHR ULHC

**K\W /$':3 LV FRPPLWWHG WR LPSOHEHQWLEQJIILFRPL
SURJUDPV ZLWK PHDVXUDEOH YHULIQDHBEIH RRDWD/O O VFRMW®C
HQHUJ\ HIILFLHQF\ SRUWIROLR

8QGHU $VVHPEO\ %LOOSXEOBEPO\ RZQHK BWLUSLWLHKWW LGH
GHYHORS DQG LPSOHPEQW SRWHOMPRMRORD\ HDFKEWY DH QI VDY I
HVWDEOLVK DQQXDO WDUJHWYV

)XUWKHUPRUH XWLOLWLHV DUH UHTQWUBG WRXERBGXWR 6
IRUHFDVWY DQG WDUJHWYV /$':3 FRPSORWHGWLO® 18\@ PO\ LHG
UHYLVHG HQHUJ\ VDYLQJV DQG GHPDKHS (UBEGXNFHOLVRICD OV [ WIH
UHFRPPHQGHG DQG DW&RESRIH:E® \EH W DK GALRERRYZHHWY &RP BIXV X VW

7KH QH[W (( 3BRWHQWLDO VWXG\ ZDV ERGGXRKD/WGE S B FRX2KI
HITHFWLYHO\ DFKLHYMUDQRWKFLH Q F\IR X R IMDKDGGLWLRQ
SUHYLRXVO\ FRPPLWWHG IURP WKWRXIKDPH SIDFH:3VK

LW ZRXOG GRXEPIHHQWYV FRQUHVUIROLIRLSHU 6%

7TRWDO ((QWYSHMWEBHHG WR
SHDFK S5HTXLUHG (QHUJ\ 6DYLQJIV

7KH HQHUJ\ HIILFLHQF\ SURJUDPV UHYIXQU\H GV DWRI HP\M ¥ VWV RAK B
*:K IRU WKH WHQ \HDU SHULRG EHWZHHQO® UHTXLNGIGV)EV
LQYHVWPHQWY LQ HIILFLHQF\ SURJUBR ¥ UNVW KFHR ®\M QQVHD D V8 H
OHYHO RI VSHQGL®®RL$'ERP/S PR DWW OHOFYG\WD \K D\QBRIWLR G X FHV
VDYLQJV UHTXLUHG WR SXW /$':3 RQ DG 8 BWWDW RHBVRK L HR/\M D\

), 18/ $XIXVW



/RV_$OHV WHEDOW BVMHU YOG 3R FHU , @WHHG LbRHY RXQ

OHYHDX ®RGHYSVN/$3 RQ BIDUK &QONM UQYHAWELOLVBVH\LQ, 2
WHUWPY( LONHYW BAUDWHSEPDLWDBQBQDV W K HO WIK VW G
SRUWRRQ[ SURPV MQR&MMLD

1RW BNWEKX GKDN W VD\O H HIHGEO WKW IIH IRUYHBAIODB & R1 ) MU RXJIK

) < IURKPFI W 3FRWLDODQWXBWKHUHPRYREB WREHP HPEBBGJIHW
EXGIJHWURZ

JUXUH HRPPHQGGH UJHWWRMHFWHIBWSHED PLYHDU ) ¥<

), 19 $XIXVW



/RV_$OHV WHEDOW BVMHU YOG 3R FHU , @WHHG LbRHY RXQ

JLIXUH 5HFRPPGEIG & X PXKIOMH 7D UIHNMYEDJV SWWD QL<HDU
I1RWH " :3$UHWA WKHRJDGAMK VIV PSUHBXYG OQGE AXQBD B UR

VDQV W D WIHWV DRAB GLHQUSRAMORG WHRL RK DEXV LKR QG DWW GR
PDNBHW QHHGV

), 19 $XIXVW



/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

(QHUJLLF L HRUFAF)D VW

7KH @H(IILELH (( HEDVWOXWHGS ,53 DVZVIKR )LIX UK FRBRD®HV WK
QHZ HQHIILAF SR VA FEVD VRKGH R © (QHUJILFLHQFBRWBIQ 6WXG\
WKDW H® D) -XQ7KHZ (( 3BWLDOHWRIGR-H & WPHIUD WKKKJ R

DQG QWEH HG$WKFWOG FRWRWHYHKLEY D FUFSHHOW HOQHBUHQR W K I
WLPPHUDI /$3 NHHEVDPK SUKRUHRXJKLW GRRRLHNR WER LHQH U J\
HIILFLHRFO WE TEAL6 %

7TKHPROODWLWMLQJV SRFEDWKIE 15 ZLOXK UHDFKIURP WKURXJK
D®& I®R WX K R MBQJ 7KW O/RDBBW VPR WHRRHUYV RDV
WKH &@QWH WKB (FDVH NRWHBDRRXEIOMQHW RLN@FK IR@JV 11U
WKURXJK+LWUWWBO KHYLFDMRQJV :*K IURWDO \HDU WKWKRILVFDO
\HD U ZKLWKHTXQVY\WW  HH QSM BRP A X VWV\DUOHH U OPEE BIG\GHAGKH ORD G
IRUHFDWVWHHORZ VWKHA SO RAXIPHM DUWRY. D MAD ITUR WV K KR XJK

6 W D \WH \HIQI IEF ERG & VVWIO\B B UGID IO B G RV K)BOE R G Bl VWWID@GE D U G \
VDYLQHWURDWWLYBUH MHRX\WWZHEBQBWYJFLHQ FLQ Y\D YWD GXHN W R

/$':3 IV DQG RUWSQR NOH® W P S UR QR UI\W\X SV8 R GHW G HRPHQR\S D Q G

HQIRPHFGIW HYHIQK HFMP\S DRXH) WWH E) MR K HLORD G HIR UDIG GL ERW WV W |
UHGXRY &L DV O YEIDRDVEK

JLIXUH B &XPXODWILHWUJI\IKLIHQF\ FROWAVY EAD)R \KHDU

), 1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

$OWKRXJIK /$":39V (QHUJI\ (IILFLHQF\ 7W WRIHWKHD&&HDBWYV WRFH
WDUJHWYV E\ WKH QH[W ,53 ILOMQV XV OP HGIAMD XV K LXY/S G R
SRWHQWLDO 6WXG\ FRQGXFWHG LQDUV MMVKWEBEKOKVKH®G Q\GD BRI
HITHFWLYHQHVY LQ VHWWLQJ WKHWH @\DW KDWYV Z 7&E® BHH [R Q(C
ZLOO HVWDEOLVK HQHUJ\ HIILFLHQPB D VRD WGIRIXE RIXQW WRHUJ\ZI

URJUDP "HVFULSWLRQV

7KH GLITHUHQW (( SURUUBDEPUHB HPH&E®EXYFULEHG DV IROO

Mass Market Programs

f &RPPHUFLDO 'LUHFW ,QVWDOO &', EORJWRPTXBKOY|SLRIJE
ZKRVH DYHUDJH PRQWKO\ HOHFWULFDO® GHWWDQBGKHVTXDA
HQHUJ\ DQG ZDWHU VDYLQJ PHDVXUHMW LG WXGH KX\SLIQD &
ODPSV /(' H[LW VLJQV SUH ULQVH VS®Y YIDXFHW DRZD
ORZ IORZ WRLOHWYV

f /1$86' 'LUHFW ,QVWDOO 7KH /RV $QJHDBWINFSQ QWD 6K R R
3URJUDP LV GHVLJQHG WR LPSURYHXJ@ERYW D@6’ 7\D \WHAL !
WKURXJK XSJUDG BYWQUHDGE VODLVF XIUAD\Y WBI WP \F RIQY/ 8P IUQV Q |
WKH 6RXWKHUQ &DORIRBRED ODAD &R TR V L33HRI BDAH $J\ HI
GHVLJQ DVVLVWDQFH SURMHFW PD@DJHPNQW OBSWURB
/$':3 HQJLQHHULQJHIZ 6XSORWINW BWD | I/$866 | DW RO WMLHMV/L
RI DLG LQ UHGXF LOQJGHRRIWUHXSRQIBLHM XWLOLW\ H[SHQ

f 5GHIULJHUDWRU ([FKDRYHGHR DUHYP H QBHIWI\J H U D ARLRIQWWR O
FXVWRPHUV LQ H[F B DLQUHHI | LFEU HWV VRIKGHDPPRGB QYL BJ |
LPSURYHG RXWUHDF K QIR DRWYR/ DEOWG PHHW RZQHUYV

f SHIULJHUDWRU 5HF\RELRURIUDPUBBR YALS DY GUBHFSEG NQ J
LQHIILFLHQW WRQU IZIMUK v FFDW KDLOR HH QRDOLHYGH U R UUH DHFWD W |

f +RPH (QHUJ\ ,PSURYHPHQW 3URJUDP 7ROV FXWRURMHU VI
RSSRUWXQLW\ WR UHEGRPN \EXK HLOD RIBIEDIVWRHQWL MG DI |
HQHUJ\ HIILFLHQF\ DQG ZDWHU FRQVHBUYDWLRG KO WLD®F
UHVLGLQJ LQ PXOWL IDPLO\ GZHOOL®HV FZR.FORR Q COWRH B HH L
$00 UHVLGHQWLDO FXVWRPHUV PDR@ ZE00 ERZHWHD WR
ORZ LQFRPH DQG OLIHOLQH FXVWRPRHHIUN RRE GHIRB QVWH.
JUHDWHVW HFRQRPLF QHHG

f &DOLIRUQLD $GYDQFHG +RPH 3URJUDP FKRJEDPLERBUQLD
DQ LQFHQWLYH SURJUDP WKDW XWL®Y]HE B UMWGH Y VWKW IDZ
IRU FRVW HIITHFWLYH HQHUJ\ HIILFZ HFQR\VX\SIXIPVEIHR/QL @ $H
WR WDUJHW KLJKNGBQ\VQMA FRIDWIMGWWGORQA IORIQ D Q G FIOXGW Q J
ULVH EXLOGLQJW HDV ZW WIKV W.K/HWIKHHKPWH R B 8 B IFR QADN L G
LQ /$':391V VHUYLFH WHUULWRU\

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

f (QHUJ\ 8SJUDGH &DLOL IR FRIOND DERWD WLINWAVSUREUEBP \DIGH |
SDUWQHUVKLS ZLWKWSIXRQ/ILP LDALGH \S UWNKLH L&SIBW L @XQ G R D
SURJUDP LV IXQGHG E\ JUDQWYV DQG H®RWYVRUIOWWYVJI\U RFK M/
&RPPLVVLRQ ODI5 X\WOQLRWY KXW W\R BHENWYZ BRMR LQFOXGHG
HIILFLHQF\ SURJUDP

f &ROVXPHU 5HEDWH 3URJUDP &53 7KFD&SS DY G5 HQERXH
/$':37V UHVLGHQWLDO FXVWRPHUV WRHS R WRRIN\GDW U B HH
DSSOLDQFHV DQG RWKHU HQHUJ\ VD& LQH LBI) REXEFW \H I\
UDWLQJ

f +RPH (QHUJ\ .PSURYHPHQW 3URJUDP &(F3XV $\RIPLHOUDVE OMK W
D ZKROH KRXVH DSSURDFK WR FRQVBDWYIHYN PROWJIR | ADK\
FRPSOHWHG E\ D WUDLQHG WHFK Q LRFQ D\QR CDFG MBKAH AEX \GVWAR
WKH VXJIJHVWHG PHDVXUHV SURYLGHG BAD (303G ,WHBWDL
UHSODFHG LQFOX®8HDHRW VIOXRW HR G HDRE  I@LXNKKN WERLOCENAW V
VKRZHUKHDGV DQWG IDHKFW WHDHWDWISE L @D ODL G 6 R/E KSH\WQ H\
FDUERQ PRQR[LGH GHWHFWRUV :KL&FRHURW +q LPTLWHGL RR
VHUYH FXVWRPHUWNZ QW K GVKRAHMNKLIEF\N K

Commercial, Industrial & Institutional Programs

f &XVWRP 3HUIRUPDQFH 3URJUDP &33 HQHWI33VRMHQY RIQ
QRW FRYHUHG E\ RWKBUHQWLD @ RQ@ KWUBBALHDAV LARHEV B WQ
PRUH DGYDQFHG KLJK HIILFLHQF\ WBHFKQRKRORJLHW UDGVGH .
PHHW RU H[FHHG FRGH RU PLQLPXP LQXXN VWWUOWX VSWFHIGCND &
LOQGXVWULDO SURFHWQHV +3BLIKDQGILFKLOWRUVQJI&V\PWR
SHWURFRPPLVVLRQLQJXHYVIMVXIRHRW KRMUDRTOXVH QWD UG D IEXCH
RWKHU KLJK HIILFLHQF\ WHFKQRORJLHV

f &RPPHUFLDO /LJKWLQJ .QFHQWLYH 3URFAHIPV &Y HV WRK K H
ZLGH YDULHW\ RI KQDW SW DIQRG RDLYKMW QU HEW K YH V DRRG
VL]H EXVLQHVV WKDW VWLOO XWOLHY HOW \DW Bl QESIDVHSS | R[QV
HQHUJ\ VDYLQJV RI HDFK SURMHFW RZLWK SHUNNVOREZQ WM
N:K RI DQQXDOL]HZNW FDIOFNODBWHG VO RQVYVF XY SWRPHAU
OLJKWLQJ HIILFLH QRN WU UDHGHW WIRH B ® IIWWDQQ® QHHD
VDYLQJV

f 6DYLQJV E\ 'HVLJQ WH®HUHGGP\LYD Y L 164 QLL\D [B W WDMWH. AV G H
ZKLFK HQFRXUDJHW HQH OB LIJLEHN QRQ BQ 6 FVRIGFHNV U 6 BN
WKH HIILFLHQW XRHHULBQHXEI\URQQFB HWXLS SRDVWHG VED |
LQFHQWLYHY EDVHG RQ SURMHFW SHURUPDEOFAH GRQ MO
EXLOGLQJ GHVLJQ DQG FRQVWUXFWRRY WR & XRIOHELY D R
GHVLJQ WHDPV 69%'D S DVDW.H LFSR@N VE \ WIHGEIX FRYW R SHQ B
FRPIRUW KHDOWK DQG SURGXFWLRQWH URW EIX QOGLQUID R
/$':3 DQG 6R&DO *DV DUH ZRUNLQJ WRJIHWKBUMRRERQH LL)
DQG GHYHORSHUV Rl QHZ FRPPHUFLDO EXLOGLQJV

f JRRG 6HUYLFH 3URJUDPLFAHKIURRWGD BHR/IWBVHIQFRKQWD I MH
PHDVXUHYVY DQG WHFKQRORJLHV WR URPGXNH WQHO LT XRL
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/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

FRQYHQLHQFH VWRNWH V5 HEDWHDVX DR BVMRWHHUB G IRRG-DSSO
UHIULJHUDWRU FDVHV LFH PDFKL@WV GUNBBB\L E DNJH\H
FRROHUV HWFHUWVHIBQOHD Y MWW K QW

IRZ  QFRPH (FRQRPLF 'HYHORSPHQW 3URJUPDHPQWS$SB R¥FRG

JUDQWYV WR ORZ LQFRPH KRXVLQJ GHWYHORSHUNDWRG Yl
WKDQ FRGHV 7KLV LV WKH ILUVW WRUPMLGHI: 3V KW VEK VQ W IL Q

Crosscutting Programs

f

&RGHV 6WDOQGDUGY &KH ZBRBHUIDP 6WD PR®PFUG\WK 6&RIP\S QA

UHVRXUFH SURJUDP WKDW FRQGXFW VX DGYRFD D QIF\UES
HIILFLHQF\ UHJXODWLRQV 7KH SULKSDS WO HQMWE LRH Q%6 XL D\
DQG WKH /$ &LW\ SRRHQFKIOU BHLFHKOW S U QY6 @GEIRBEW RRSGHAL
WKDW JR EH\RQG VWDWH DQG IHGHUB® UHYXOMWHR® (
FRQGXFWV SHULRGLF UXOHPDNLQJVRUWEXDOGL @RI UM JXIOU
XSGDWH EXLOGLQJ D @G LIDFLSH@MIAD QA XHQDHIW IR Q V

&LW\ 30DQWYV 7KRJIYDP\ SSIODYAWEW \8 UILRRUH UHKW/DL. G H QYNUNH DD C

RZQHUV LQ /RV $QJHOHV WR SURPRWHY M KK LD QW LKG
HIILFLHQF\ 7KLV LV D MRLQW SURJUDP RPSGHPHB WRIGN
VXSSRUWHG E\ /$':3 7KURXJK WKLV SODUBMQNUNKNVED&H LV
UHVLGHQWY DQG SWRIS RUW\ RZ QR % QDK OLHM FOUPFOQUL R Q R
SODQW WKH WUHHV IRU PD[LPXP HOQHMQWOMIIRFXMBW¥\REHGQ
WUHHV IRU UHVLGHQWLDO FXVW ERPPW EKW @ LFXY MR F R US

8SVWUHDP +9%& 8SVWUHDP +9%& DOORZRDPLIRVUR ISID VWL

, 28V XSVWUHDP +9%$& SURJUDP ZKLFK IEQUMJI7KLQOHEURH
HISHFWV DSSUR[LPDWHO\ **K SHU \HHOUHDRG EV 6WRBKM
&DOLIRUQLD (GLVRQ

/[$':3 )DFLOLWLHYV 3URJUDPFLKIWILHY 3URWRUDPSVURYHYHE

HIILFLHQF\ WKURXJKRXW L/I$V 3ZIVWIKO HQX B J\UIDIGLIFVH Q R\ +
OLJKWLQJ ,W LGHOW MWEKRV HD (BG: D HMEX DL QUL H\D HIQIJU XV D J
ZLOO UHVXOW LQ D UHGXFWLRQ LQ WQHI[SHQRRQ MAP SV LR
ZRXOG RWKHUZLVH EH ERUQH E\ /$':3 FXVWRPHUV

(PEHGGHG (QHUJ\ IURP :DWHU OHDVXUHV H/GVE YPBLQYWI

ZDWHU HIILFLHQF\ SURJUDPV WR KHQU® IRDXQ ZJHWVH G HHXW WD
WKHLU ZDWHU XVDJH WKURXJK WKH XGRFWLIKGQ VR F¥BWI
SURPRWH ZDWHU XVHRUHBXSRQEB DOKDWRRQJIJEKXKQHIIUWMG XE
DPRXQW RI HQHUJ\ HPEHGGHG LQ /$':3 ZDWWUHDWBR®X
GLVWULEXWLRQ DGGEVVDRW B REWMHILHDRADP HQG\G H® Gl RH UAJ \
IURP WKH /$':3 JULG RXW RI WHUULWRWRZFRQRFHIBGQGRKHAWL
ZDWHU XVDJH GXHWMROWRHMHY BURIBODHFOHFWULFLW\

SOXPELQJ 2UGLODQFH $UWLFOH 9 &RGH VSO X WHOLQQGEDRIGE L

DQG VKHSKHUGHG LRVXWKURXJIK SMWQ XH® KEH (YYOLRRQPRE
$I1IDLUV WR WUDQVODWH /$':31V ZDWHUV DWILYQLIYJ VD QQMARN I
ZDWHU XVH UHGXFWLRQ GXH WR WKHK FDGLQDYF K RAH XA
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HRXJK GIDMVDN V WA R DFCHW NWPKIL YD QIGIQW R EIHWH VV B E R HIFXYWU W K |
WHLQHPHQW

f IRZ PSDHFYHOR$YPH' RODQFH3/3URWKLY RHAOLQRVYWSEHG LW

SDVVDJIM KV EURKQELOWRQPHOMIFQA HQEQ HH R WNLHPIY W/IRP D W H
WH HQHWIQIMWDRBWKLW RHGLQD

'H PABE V SHR Q

%DFENQWR 3R/WHS

'HPD GG VSRGVH YV BORUWEQW RB OB QW WKRRVON BIF/L DXRW LIRHDG L Q
HQHUMM RYSHY HQ BHIURHR GV 5Q QWIS WRFE O/ L JL QD IQFE BROW RYWHK H U
WULJURUEGP QLV/ K HRENMIBHR W L5 HR/ FRV AV HYIHHOH UMIGHRHAX PNV L P H
VI\VWHB NS DR G W K HR Q HOHRBQ LI QW HQWWIPQH HY B HIDDAD X UDFOMHUWS/ 7R
PHHW REMH FW Y WHRIPBH L Q. H'Q WKAE HJ # QEMDIJHUDW L AD@®HB B R G

SHULG @V PDWRBW \BY R\ B PVFRY SV '5 SUBPM ZLCED EMG RQ
L Q F HH) WLRY HDQ A RFOWM WSFORJ WR.G L $ QW B IX@E WILHRGRY U IR /D RMDIOHQUF L D O

L Q F Hp WLKHP D5GIHQ W. FCSFOIF®V VD RIG SRIBIPU \ IOSROOFGVY BH PBDUHG LQ
JLIXUH

JLIXUH &RPSDUWQLRR/RDGDPW EHWMZLHH &G '

JLIXUH LOOKWVWKHEHMP RIJNMHEHURLHPS IPRIQW VR WKHQROLDRDG
VKDSH (QHUILFHHRESERY H PHHGXFRY BAUKCHXDD R UQBSBIGZ Y WAKIRKM W L Q
VSHFSHUERGMWP R ,QVBR VVIG GHIR/E R QW IHHH EQV UG K @ HQDIIHX RY H U
W D U JHWH R F HR D @® \FDLWW J HOH. K DWW KKRR XW KIHI H Q RDEHV 7 K H
UHVXOWRDQJIVKRPHFD QGNOR HYHQW VHRZOLIXUEKLBKIMWY WKI
KRXUWVZEHHQP QOGP WK HIWDHEN WHKGIL QKRB B EHDWWE K RY/BIV K 7 K H

FRPEWRD RIDQB UWVBRGJIHQHURLFARFSKMP/ RROMKE QDRQQEH FD Q
L P S RUWWDY V BYE LG B HSHON ORD
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$ ZHOO GHVLIJQHG DQG FRVW HIIHFWLWHEWRAWK R$'!83 BQRIUDWNYV
WKURXJK

Reduced System Costs5 HOLPLQDWHYV RHGGWRHEX LW IGHD@G GVW DR GD |
WKH DVWREDDQDWPRIGVVLRQ D QWD BWVYWBWEKXX\W L RFEDA IQWVH. R QPHD
SXUFKIDOHEGI\ FRVWY E\ UHGXFLQJ WKH DPRXI W HRSKQHKD
WRHHW ORDG HVSHAR[LDHOQULEXUEYD NWEGHR B QRGY § RUUDMRG WH |
VDYH PRQH\ ZKLFK KHOSV NHHS UDWHV ORZ

Reduced Customer Bill. & XVWRPHUV ZKR SDUWLFLSDWH LQ '5 SI
UHGXFWLRQVRWHKHEDWHD@®ELDO LQFHQWLYHV IRUQUWHGXF
SHDN SH WBIPRIGN HRQF\ V L@/ OIEVE L B8 RHF WARAHW'S EHQHILWYV F>
GR GPWWLFLSDWH DV '5 UHGXFHV WKH QHHEGSRZWH D BQD
WUDQVPLVVLRQ DQG GLVWULEXWLRQ HTXLSPHQW

Increased Reliability. 7/KH DELOLW\ WR WW UHBOQWHJLFARIOAXBC\BW RRQ |
KHOS RYNNEEBRBNMN DQG FRQVWUDLQWY DQG UHGXFH WKH
IDLOXUHVY HMSHFLDOO\ LPSRUWDQW DW WHKRWY H KHZ) F3HPR\D
LYV DWLIMWHWVW DV ZHO®OZRN QVNKXHRYHUW WRERLD KX Q Z WNWWXUWHH RS
IRUFHG RXWDJH RU VFKHGXOHG PDLQWHQDQFH

Reduced Environmental Impact%\ HOLPLQDWLQJ RU GHIHUULQJ WKH
LQIUDVWUXFWXURRWKHURVWRRIQDWEG RSHUDWLRQDO LP
GHIHUUHG )XUWKIBXFRUWRQWIKHHQHUJ\ XVDJH UHVXOWYV
LQFOXGLQFRUHWXPISMIORQ OHRWNFDOBERQHWFRLWWIDQVPLVVL

Integrating Renewables$GYDQFHG $XWRPDWHG '5 FDQ HQDEOH FX\
IOXFWXDWH@RHMYDWQRQ IURP ZLQG DQG VRODUHSRDHIW J'$ C
FRQWLEHPARMNRD ODUJHU SHUFHQWDJH RI /$URBYRDJIHEH L
WLPZAK\HUH '5 HYHQWY DUH LQLWLDWHG W®RHIQMRZUDHED\HH H®&F
UHGXFLQJ RYHUDOO V\VWHP FRVWYV

ODMRU /HILVODWLRQ DQG 3ROLF\ "ULYHUYV

7KH XSGDWHG 7LWOH VWDQGDUG MXKDIMX GHAR B QH M 8 6 IWWRHEG -1
$XWRPDWHG 'HPDQG 5HVSRQVH $XWR '50 DWHIHIL QHK\BY HQ\GOQ®*
DQ\ H[LVWLQJ EXLOGRQ PRUSCROFHQYVMWY PXOWPHQDEOH OLJKW
EH FRQWUROODEOH E\ D EXLOGLQJ PDYQDYJHBNQR \5 WL B ® DFL
LOQWHUQHW $GGLWLEQDWOKDOIPRQHY PRYW DOVR EH UHVSRQ
UHJXODWLRQ LV LRSROROMNMOWR B I \WKEH BB XS R UMNRRDL\RDV VLV
LGHQWLI\LQJ SRWHQWLDO FXVWRPHUNLZR R/ LODJH L Q OIXMDXGAH F T
)XUWKHUPRUH WKH 7LWOH XS GDWHWV WHKH 2 HIG FBRQW FRX HG
SURPRWH '5 UHDGLQHVYVY DQG SDUWLFLSDWLRQ
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SURJUDP '"HYHORSPHQW

/$':37V YLVLRQ IRU '5 LV WR HQURORXDDWHWIO RV VWL ED Q8D VDFK
VLGH UHVRXUFH ZLWKLQ /$':31DEUH WRIGFFHR WA\H H IUH FNY
UHVRXUFH ZLOO KHOS WR GHIHU JHOWRUBWRRQGFDORFDW\ WQ
GLVWULEXWLRQ VKKBISRUMN RSHE DNYNVGRILWDWIH QWY RIHQG ZDEOH |

7KH JXLGLQJ SULQGHYSOHREPRQ W DK G5 RRSFHUDIWDRQ RUWKH

'5 ZLOO EH RSHUDWHG E\ WKH (QHUMG&RQW KR G RAHUWE-
LOQWHJUDWHG ZLWK ELOOLQJ DQG F)XDQ\CRPBUJIQHR R DW
(IILFLHQF\ DQG 3UHPLHU $FFRXQW DFWLYLWLHV

'5 ZLOO EHaftX \HQRMHUZKLFK PHDQV DQ HDV\ SWPRHVYV |
IOH[LELOLW\ WR FKDQJH SDUW.LF IQSMW HR/QD®HEF UDMRHON [
RI DOO UDWH FODVVHYV

JRDG FXUWDLOPHQW ZLOO EH DYDHDRBESHJ SRIGWDUZL K
WZR KRXUV RI GLVSDRDRKW 2ZLKDK B B DKGIDEDSDELWK L Q

'5 ZLOO EH WUHDWHG DV D UHVRXURH UBHVRBXBFBQSOD
SURFHVV ZKHUH WKH '5 JRDOV ZL O®DEWH WBHRFH WWH B Q&
ZLWK SURMHFWLR @V ®EG \DXES @ L W R GLEHYU L R I DAMWLLHDMWDHWY

/$':37V IRFXV LV RQ '5 UHV RPN MWK-D \I QRIS UARRWHIZY H & RIW W
GHWHUPLQH ZKHWKHU WKH '5 UHVR® UWFKDLY DOBHW\G B W LLYOH\H \
ORDG JURZWK JLYHQ WKH EHVW DYDHYDRE® HR F YWKHYHWF R Q ML
FXUUHQW SODQ FDOOV IRU /$':3 WR EXLRIGFDSIRLW\PB\[LP X R
0: GLVSDWFKDEOH LW B FIERHSOCHHAHQWD W LRRIQ' D SGRAYDB X DIWRR [
@ 0: Rl QHZ SHDN GHPDQG FDSDFLW\ EGIDQO@LEXLQG WRDQ
0: E\ DQG DGGLQJ DuSIGH AW R QI Q) HVRXRAMERHHVT RYQIW &K FID G H
WKH SURJUDP LQ WKLV PDQQHU2JUDG ®P®OU DDAKH W KMKRDXQ KR
FRQWUDFWYV IRU FDSDFLW\2ZL O OaSRIRPHR W 5 MUKW L& H Y IDQRSS P IHQ,
WR GHSOR\ WKH VXSSRUWLQJ LQIR WPRIDML RVG WYWWH F W DR\F I X

,Q VSULQJ /$':3 KLUHG 1DYLJDQWG&ERBDORGWQ DD WHRP DQEL
BWUDWHJILF , DSTOLPG QAKBI\WRR O BI W H QQVDMULRKV SITOD /$': 3TV QHD L
ORQJ WHUP SODQ IRU GHYHORSLQJ BXKFWRPXWD B K QFFOAWSHS I
'5 LPSOHPHQWDWLR 1$'0\D DP G MW G L'G VUWYVRKQW HIVQ ® WIHW L I LF D
IRU ORDG DQG ELFOON QG IHFBYRFWQH W/ PHWKCORG\R ORQD PQL Q J

VRIWZDUH UHTXLUHPHQWY FXVWRPHUIRXWUHDRKUSGBQWV I
LPSOHPHQWDWLRQ SODQ LV XSGDWHRG/$'O3IXD B3\ DFIOE LA/X V¢
FODVVHV DQG VL]HV ZLOO EH HO LR L EMH DVRG SIDHIVWASLRFQ \& 1D WZL W
VRXUFHV RI ORDG GMG VED MOKPHH QR\D S HRY® JS B RV WERPW U V

&RPPHUFLDO ,QGXVWULDO DQG ,QVWDODWXWILRQODLFLE&D
UHFHLYH PRQWKO\ FDSDFLW\ SD\PH@QWWMHHGQ@ ORW& UWLH GRXUYF
OHDVW N: ZKHQ UHTXHVWHG E\ /$':3 SIRCEFILWHRBQPEPDVH
HQHUJ\ UHGXFHG GXULQJ '5 HYHQWYV
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5HVLGH Q\WPRRRPHDOFLLUHEN&RQWWERO 0: + 3WLFLSDQW
ZLWK O® VW :WSEDORD ¥ HJ IDRHD Q8DX PRIIW YEDW HKGVHR Q BVEL O L W
DG ZLOKWNQWRHSRENKNEXPBQ LRR H TX LB/PHK LIKK. @FORGH BO DL |

RO G L W LXROQ MOMP R2ZOQONDHF B DG L WA ® IQWES XSRSRG RIMK HIP HHJ W L

&ULWBHPINO3ULFL® : 5HVLGEHQWPIPO® 8 UFRODIH PRIPIPDHO DQG
IQG X VW WL DL SDOWVVB]G \E X D LY\WQPPFH RHBD W HPOKGWM VL D
KJK 3FUQS\HIFNDH 5 Q LIFIBHAV) RSH BL K QHU JH\S UHFEMOH GLL J K
XV W R PPLQGH RWJH B FDMLLRQX/

(OHFWHKIFFOH5(GHUO: +D3WLFLZEDQWMIY H U MWD W LR (
ZLWK DDWHH PBIMBIOO H @V DX USLHOW W BIHiL B DXRELHV D LHFHK® Q OH
IRU D G LW 6 RUKI® HX ¥ K R4 DAUK HOQY L R/ QY

$OWHHQIDNIHWRERHO3$ O =+ 7KBIO&IRWGHYBXUFEBVG LV
BT XLULQU YO-DVIRIF @ W GHD 3R WAR \R 1$ Q JEID HA\RW G HW RU A OS-HF2M U
WURXJK BV JWRG UHKGEK FHP QX \FICRX V FR® K K HY/ HGODN HRGIU , Q
A/HY RHEVAVGPHHJHQ/RBLIBVMVWHP WRENUPBS RUHD IMRFRQ® HF W
$03 FXFAWR/ L QWRUBDHILLY W® WOHVO\L D E L O

/$':3 fV PDRBXYRMHBFMWMH@RUIROL DLYROORZV

J)LXUH 'BPG 5HVERQRUWKROLR+ MLPXP 3HOMWLDO

, P S O MDD W HRXOGF K

7KH (DQ LWL I U R5Q HI[RAWVIAQKG R X J KZ L WHKY WAKDDZRY K R IDRG, PDIMIRW ORD
FXUWDWOPDS EBEIDRIOQ Q DUQ\ S LRIRW PSUKWDRY H®HG' 5OFFIDB\ D Q G
E X L OQN. GFHRQ MK 1 QU H VARXLWDRY DY@ LQ VK R L F H FKIQ R®I B LRI D P
GHVLDQ® RXWWHDWKH LI HE VRV | B UL[QUNQHKE H B RESW X Q LOVCLBHIM V&R,
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F X VWR P WKDWY H \S AL B @/ RIGY ® W L BRoH B X VB QWK U BOGD WMLAEQ L Q J
QHZ QMHV | RWL BEDSD W ORKEE ON DUCF K IDWN FDUQ. RELIGE, , | FPHWW RD Q G
LQF GX/IL B RPRCVS DAL G G R ZF R QG LW LR Q LMQHAVLLEEOV OCR JGURFOR Q) F H
D G Y BBQAFHHW HIUQDQVMWXU KF W 0y H V WHB E @ L WHHL  HAUW HUHU IHAVLRGH Q WL D
FXVWRRZHOODKEDYMRERQR@WQ YHE® JC 8 URIMWHUQR D BZ LROJA VB H D N
3ULFR®3I REWLR

&EXUUHQW G UHTXLVWRFHKNYYWRBPLWAXIQGHQUID QD JHBHWQWH PV
%(06DQG FRWRLDPRPQARBGWHRQ R | IRIFKH FOBDOHMHHPBEBSRQVH
(YHQWL®J WRR QMK LFOKRIHBRW RHDBXOWHK KR X W R E'H U

$FKLAYWKH HF5O0WQOMHFW RWIR |URFP. WRGDR WER E\ DQG
WHR D[LPXRP 0:R @ UHTXLQHDOPWMYXR@RWLRWHVQROFH

GHSORQW RWDHNH SEDVLVRIZEDPU RRS P H Q V& WIHF K\Q R PRXYIL V )W XRJ H
L @DXD W HRZ W K IRRIVGEGH WY SER SRIRJ U

JLIXUH 'HPDE5HVSRQ@VRZWK

'HPD@EVSRORBDHVIHYZBDE OHIAHV HOQ RWRLRBDIHRO BQL (W RUD

LW K MK L ®RD WRIR®S R Z H QVSYODQAG | @WK HRILZ D B OB\ HHBIUMWQ F X R O D U
SKRVORYRF : £$'S UH GKFHN\HRZQ EHREINUZ KMQ HU ZMA® Q4 FRKWAVER P H U
GHP DL FH\ PONL OHWQ HNHHI\F RORDLFOD DD DEEHEMHQ JMQRQ DQG
GHPDIQW LV X Q& DNW3/¥ L OHDDEE O HD W RF MY DW IGR Q) REFRXUL QO L W L F
& X U\@D WALQ @Z D B QRYU D W LEERW W O D DZDGRW A O H HQJ \H (D\RIE RR VW
HITHF@WYVHRW X\QHOIDYMW LY QNQRZOY LHDK VWP Z L VAV X G\ WK H
IHDVLELOLVIGE WRBS RJVUDWWR H QR FHFGSWL R @) GXHILIRR GRAH
JHQHOQDWL

$V /$'3 LQYIDWWHY VRS 5\ UGB MARVDHEBKIID WR D F KID\D GGHHBEFDER Y H
F X VWIR ZH. WE | VE D @WQ IH B DDA/D R QOZE \W DH EB H 6 QWP [GHWHDS W LHV
UDBSD QG RS BRIMY DW L RRIQY MMX R HXSRIIUR R BAMU DAV LR Q
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$VVHPEO\ %LOO UHTXLUHAILEBEWMWR FHOQRHAXIUH WRYUWJIH V\V
ZLWK &38& UXOHPDMNIQ RWEHY BXEOLFDNRY EGHGUXWX DU MWE HVF
RZQ HQHUJ\ VWRUDJHW ROJRI UHYEF WHRIZPWEVWWKRZEBEOILRPWQ
&RPPLVVLRQ &(& $:8HWOLHOWIRBEWR UYHEBRIRDWWVWDEGIHZLOO L«
FRRUGLQDWLRQ RSSWUWX YLQ/H B YL BRG ERHAMG WIRDDJH SURJ!

(QHUJ\ BWRUDJH

&DOLIRUQLD $VVHPEO\ %LOO $% ZKLFK BHHADXRH HO/D 4 RR¢
ERDUGV RI ORERE &G XEOMHAFVOULFFOWGCQQW LUHWYBLIWBRVLEHQO DV H
YLDEOH DQG FRVW HIITHFWLYH HQHUHQWWRUNVNIDH G(§6 WA\WWV/HHAP
DFKLHYHG WKURXJK WZR LPSOHPHQWBDNWLRQ SKIDWHY W KWKWHI
'"HFHPEHU 7TKH SURFXUHPHQW WRJUWPIHONOM DRSS BIDFKGS KD
RI :-DWHU DQG 3RZHU &RPPLVVLRQHUV RQ $XWKMW %RDUG DFE $
UHYLVLRQ RI WKH SURFXUHPHQW WDUQIBWRR Y& W KWHX SN HDUWH
'"HFHPEHU WR 'HFHPEHU , Q SOKDHD O RMORI WVDHYUHP / $
HQHUJ\ VWRUDJH V\VWHPV E\

-DQXDU\ '"HFHPEHU '"HFEHPEHU
&DOLIRUQLD UDWLILHG ¢ &RPSOHWH ILUVW LPSO &RPSOHWH VHFRQG LPSOHPHQWDWLRQ
| ‘

$XIXVW $XIXVW

%RDUG DSSURYHRWURBXUHW YV %RRDUG DSSURYAHRWURBXUHWYV XSGDWHV
IRU

ODUFK

2SHQHG SURFHHGLQJV WR GHWHUPLQH DS[SURSULDWH WDUJHwWY —2QXDUL
"OIRUP WKH (QHUJ\ &RPPLVVLRQ RI IX

FRPSOLDQFH

-DQXDU\

,QIRUP WKH (QHUJ\ &RPPLVVLRQ RI FRPSOLDQFH
3HU 6HFWLRQ RI $% (6 V\VW HFRX B IO R BIQEND M BMRIZDNV\G P X
HITHFWLYH K DYDHH & HDH)GE LIQYWW- RS MDDWLRQDODRIGWHU VWR

WKDW ZDV JHQHUDWHG IURP D PHFKBWQLHM REKH WLLHOHO | RRJU X
WLPH ZLWK WKH SXUSRVH RI

X SHGXFLQJ HPLVVLRQV RI JUHHQKRXVH JDVHYV
X SHGXFLQJ GHPDQBFMWMULFBHONIHQHUDWLRQ

BHUYLQJ JUHDWHU WKDQ RU HTXDRUWRD FXVWRPHUV ZLWKLQ &DOLI
([IDPSOHV VWRUHG WKHUPDO HQHGM IRQH YW XIWHO KUDWHGJI BRR QHIIHGB |
HQHUJ\ JHQHRIDMKID® LB RPNEKDRWF AR X B E HR BB WWHIG/ H
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X '"HIHUULQJ RU VXEVWLWXWLQJ IRU D\WQP L\DWLHRQV PRIQ WL \L ¥
DVVHWV DQG RU

x ,PSURYLQJ WKH UHOWEBHGCHOR & WUDL ARG (X ROV EXWWLRR®@ JUL

W LV LPSRUWDQW 3VR DR EHH @ KSOWVD F % REIDJH SRPSIHIR WP RI (6
WKDQ IRUW\ \HDUV DWMKULRRX R4 IWKY ROW W BQ FR IRZHID B/GID\ LW
EHIRUH -DQXDU\ GLVTXDOLILHOWLWI IDAP EHBQR FRXQRNHH
E\ /$':3 7KLV VKRXOG QRW GLVFRXUDDH WKH KMH RV ¥XPIIOE
YLDEOH EHQHILWWFHRPAEMUHGWR R MIHOWHFKQRORJILHV

/$':3 LV GHYHORSLQO MQVWR R\ H QW LLE Q b QEIHDHNV KW/ ' TBOQ HH G V
DV DVVHVV DQG GHILQH YDULRXV (BWW HEKIQIRXR B DHHE W/UKIDAVJ D |
DQG SURMHFWYV UHORMWHI VDRV URQUWZBWNERQLEXWBQ G WQBH PD
UHOLDELOLW\

7R VXSSRUW WKH GHYHORSPHQW SURBBD®Y R IWRKIHR ¢ WRID W K LI
LQLWLDWLYHYV EHORZ

SDUWLFLSDWLRQ LQ D ZRUNLQJ JURXSJXLWX WRH B®&KH
GHYHORSPHQW RI DQ (6 SURWRFRO IIRQJ XWHKIHLHRHPYXDQ
VI\VWHPY DQG WHVWLQJ XVH FDVHRO, WLIOW DQ/W LN MS B WW K5
SHUIRUPDQFH RI (6 VIVWHPY DQG WR RPIONIHD WRRIQ 1GH RLIMLE

,QFRUSRUDWH UH¥ XUAHWWDURR BAKRIM HFR\H (ORIE @N)URW HBE&R £H |
,QVWLWXWH (35,

D 6WUDWHJIJLF ,QWHOOLJHQFH DQG 7HFKQBDRH\ D/ |
'LVWULEXWHXROHGHBMHFW
L 7KLY SURMHFW SURYLGHV DQDO\VLNVQIBQGLVWUD B/
HQHUJ\ UHVRXUFH V\VWHPV W LQFOXX3HWDDVRN
WHFKQRORJLHV

E 'LVWULEXWHG (QHRQV EWRWB BRXYHHZSWOQVWHWHBURRKNBF\WG 8
L 7KLY SURMHFW SURYLGHV LQIRUPDWIEXQVBQ G6JKB|
GLVWULEXWHG JHQHUDWLRQ V\VWH RS $RPU FPRNIZIHR
VXFK DV SHDN PDQDJHPHQW SHDN VKLIWLQJ HW

F %XON 3RZHU (QHUJ\ 6WRUDJH 6ROXWLRQV 3URMHFW
L 7KLYV SURMHFW SRRY D®IBV JXQ CGHIOPLDOMIY6 | RWR X V IKQ
RIl SHDN HQHUJ\ DOQYAD UQWHAH DWMAIRQY REOH JHQHL

&ROODERUDWLRQ ZISWKVIV ZRONLKHGJI &R IVK R UECROOW BKXB@L |
$XWKRULW\ 6&33% WR ZRUN DORQJVLGHURWKHIF KRXQQ |
LGHQWLI\LQJ WKBHVRRWWPYWLDED B\ IRWHQ XQLTXH SXU
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&RQWLQXHG GLDORIQBIRWK DVDDRQGL XMW WGHS DRRM\WHIQ W W\R UR
FXUUHQW DQG IXWXUH GHYHORSPH@GW RV XOO® O PWUDS ¥
WKH XWLOLW\ VFDOH

2Q $XIXVW WKH %RDUG RI :DWHDSBQGR Y3IRZ DI &XRSREHL

(QHUJ\ 6WRUDJH 6\VWHPV 7DUJHWYV UG:YEVLQJ DVMXG1 W Doy JE\W
7KHVH WDUJHWY DUH VXEMHFW WIRHDARNEW OE WO HV WX G Y

LPSOHPHQWDWLRQ ($ WORPIHW R85 @Q/DXXDHEVO HV V IERIDOR Z Q

7DEOH 6XPPDU\ RI (QHUJ\ 6WRUDJH 6\VWHP 7DU.
BULRU WR 8SGDWH &XUUHQW
&RQQHFWLRQUHMYHO([LVWLQJ yf®UJHWY 7DUJ| $V RI 1R 7DUJHWYV
*HQHUDWLRQ ol: 0: 0:
0:
7TUDQVPLVVLRQ 0:
'LVWULEXWLRQ 0:
&EXVWRPHU 0: 0: 0: 0:
6 XEWRWDO 0: 0: 0: 0:
7TRWDO 0: 0: 0:

/$':3 LV FRQWLQXRXVO\ UHHYDOXDW L QIHMNQBIW JW KN RWFXK
HYROYH 2Q 2FWREHU 6 % ZDV ZX3 R YUHHGT E L WAHKGH |
LQ FRRUGLQDWLRQ ZLWK WKH FLWWFEXQRQ® RI WKHVRLGM
WKH FRVW HITHFWLYHQHVY DQG IHDVUELUOMM \RRE B OORI\L C
Rl FRVW HIIHFWLYH HQHUJ\ VWRUDJMKDROBWRLADW D QE FIR\
IHDVLEOH WR FRQVLGHU GHSOR\LQDJW KRR/AX WR\RY \H D HVF ML
/$':3 GHWHUPLQHG WRDW IBJPMH. RXRPW DY RII HQ HPBI\DZ W R WD .
EH FRVW HIIHFVQEHEHQRQG

2YHU JHQHUDWLRQ LV JHQHUDWLRQ WSDUW HFKHHD®\D F R QWREAY-
ORDG GHPDQG LV RRU UMV RIQUGIDON GFRFWIUGI PR Q@' V RI VR
7KH RSHUDWLRQDO LVVXHV DVVRFIXRWH G RYW R \RWRQX WHLARHQU/D
UHVRXUFHV ZKLOH PDLQWDLQLQJ D RQ@\WLDEIH QHUE HRR BB
LQFOXGLQJ LQFUHBDWGE GKVGWR RO ISKW BIL FF X\DW B PH IV WERHPIDIQ G
LQFHQWLYHVY DQG VDOHV RI H[FHWL ¥ KSIWK AKIHYFHUWR & QW
UHQHZDEOH UHVRXUFHV HVSHFLDOO\ DG/G A B UEH UG 2ADEK HI
VIVWHPYV EDVLF ORDG UHTXLUHPHQVW\RORGHVQPHG KH QN UB D
FRPSUHVVHG DLU HQHUJ\ VWRUDJHVROXW LIRGW HUR K\W DBHVK Q
WR SHDN GHPDQG KBMNWYR XAKHWH F\D R HSMHR M LIGW LIQ PHIW MWL QJ St
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RFFXUV LQ WKH OOWHYDBIMNKUQ RRRZHUFBWH GV KIQWHR DGVWRUDJH
DUH VWLOO LQ GHYHORSPHQW DQG KO YRIQQRW RHOWH EV-H.QV S E
HOHFWULF XWLQIPW8URY H&QRIIKOUNVEHRGK DIH @& KNGWIIRVMWO HF W L
VHUYH DV WKH SULPDU\ HQHUJ\ VRRHDIHYROBRWLRQ BRREDG

IRU GLVFXVVLRQ RQ WKH VXLWDELOHWRXRIFRXWR LDIKGRXJUH
LQFOXGLQJ FHPINFKRXWHHGV

7TUDQVSRUWDWLRQ (OHFWULILFDWLRQ

Q *RYHUQRU %URZQ H[HFXWHG DQ ([HRLOMLREY JHGRUHI
YHKLFOHV E\ 7KHV&DRXORGU QHD XWBVKDYH DWMOPB®@WULF YHKL
LQ VHUYLFH LQFOXGLQJ PLOOLROHM®BHFPV Y VE RCHK IYFHXH ¥ OF

DOVR LQFOXGH K\GURJHQ IXHO FHO® YHKRLIFGIMR 7 KRH W/ (K8H H\(
SOXJ LQ YHKLFOHV $WVKHKWHHDOHU R IKDQLFA FKDUJLQJ VWDWL

GLUHFW FXUUHQW IDVW FKDUJMUWYX@IQE GZH O GFLKDIWI 1 Q V.
QXPEHU RI UHJLVWHUHG YHKLFOHV LQLP®WIQUHOHRI DFIKR X
DFFRUGLQJ WR '09 UHFRUGV ,Q /$':G HG &/H BHDRI X9/ H/ HL
LQFHQWLYH RI F H CRAUV F X AKWER IPVHRUERVXOY WD S\D UQ WWD(@ CAHFHW H U Z
UDWHV DIWHU S P

,Q -DQXDU\ *RYHHBRWHGURZ R WK HU B KH FXWILD/H RG GHK H V)
=(9V WR PLOOLRQ RQ WKH URDG EWXFWLRQGDRIZ0 DG\GWIRQOD
FKDUJHUV LQFOXGLQJ '& IDVW FKDUJHUV

$V D VWUDWHJI\ WR DEVRUE KLJKHUFOMMMOXLRK WDHYHHZDE @ H \
ZHUH DQDO\]HG IRU WKH SHUFHQW F5R ® HF DMHR P ( @H FAWDULL L L+
LQFOXGLQJ HOHPWULFJ Y KKGE B R HHBKBRLUOW SRIRGXFWRBE SRZHU
VKLSV DQG PDVV WUDQVLW DQG FIMUH R [WPHOQNSRQOMUBPRBG |
RI WKH WUDQVSRXWBWLRRY V6 H VWDRIRRISS R KW XWQIOW\DIRG DEVR L
RYHU JHQHUDWLRQ IURP UHQHZDE O HY HKVRXH FFHK\D EJ LRU RERW
RYHU JHQHUDWLRQ $Q DGGLWLRQDOFE®@ QH FL\WQTR ROVK H.Q FFR
HPLVVLRQV IURP VZLWFKLQJ KLJKHU HPQ®/VELBGNVHRHOR WPXF
HOHFWULFLW\ BPQG®LRVOBBVHIQKEOWHHYHQXH

7KH .53 UHFRPPHQGHG FDVH GRXBQRY WAKH FEKO VM EDVH GH (
SXEOLVKHG E\ WKH(QHU&D @RIFRRLYIML R QDWH UQWBR O DRI HIEH SR U W
7KH ,(35 SURYLGHV D IRUHFDVW RI| $RXWIKH HOHFWHI RF & BI@L F
WKH ,(35 IRUHFDVW /$':3 GHGXFHV WHKODWFENULF YHKLFBO®XJIZ
URDG LQ WKH /RV $QJHOHV EDVLQ KU LQ HXAHAWWLPDWKGFO
WR EH RQ WKH URDG 7KLV LV HTXLYGDRHQW WK LQ DQQWERD
UHTXLUHG WR H KB WL OMR/

5HFRJQL]JLQJ WKHWHHOQFDMWAUI R ROQMRRHMWID BWY IOHRVHO&RPPLWW

KLIJIK HOHFWULILADINURQHOH¥F WOV IRFDVWLBR XHFIDMHQ DRV XHOHFW
VKRZQ LQ )LIJXUH EHORZ
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JLIXUH (OHFWWLRJ O WHIOV /@HBHYV EDVL

$ EDVOE PLIKOCRHYHEBPMBRHWDVVXDQG H O H RYKUW E SHF WL\ O\
LQ WR{HEQ JHEIDH\WQ E\ 7KLVDXUW BOHQW*WRQG *:K RI MIQHKVDJH
LQ DNW UL EEOWHIGDKY B OKHLBMLIRL] B HY/HB B\

/$':3 (OHFWROYBRWMWODRNUBR@FDO <HDU

5HD QIL WK HW ¥ HRORY HUY 'GXEM LRKH LS W D W BV HGQ K OHFOH V
/$':3 KDV XGIGWW H\® H B @ \RS RUURDWD\PX §S RO WBWLRQLFRDOU H3S L
WKH RURY $HV] @EXEVWORLMD QG (BTV ,53 UHFROGHG7RBIVRIH Z
ILYHUHPDO WHRHBFRQHNFAXQWIROH (9 LG /E\ LIPEQH(BSWWEGRQ WR

RIYHKLPOFRKBVR{QWEQUFSRERE NBODIHHHEK(9DNT XH)WDY DQG
FRQMWQG HLRKW OG X WO MW KON TOL Y D D HHQ VP4 ®LQXGA IGBL IV \NW U X F7 K H
(O HF WWDLFV TR BBW B WWD\PX RR G LR\ KD IOHR Z L RHIQROH

(GXFDWERDXWUBBRKHYISOXJ H O HH WF® HW RWDDOZHOY QKL F O H
SUFKDVIBVELQ W K U RPUKDL/HHIEQ GL GNHY W IO WRIEXIF KRR J D
MLQW SPURLIW B RWL IOH WFLDHN EHERNEFH U V

(OHFWULB\DRG &LW\WOHHRMHZ /$':3 OLJKW HKAUWGHV PIQ

HZ /$ &OWIKW HEXL WO WVE B UHOHAW. B D H V

5HV LG HQ /U DICEDIWSHY Q&R QWATV & KB B JI$ /WU GH QEY WIHY D G
@X QFK 3,KD&PDKDW J& UWWSHHBURJUD P
&RPPHUESHLDWILHEDEHW GHJRHED WHREMN DX G FS KE D BXIOQMH ,,
R WKH BURJUOXGHW @ DQGYMXHOBLELIQ ZREMK ZRXHOT XL U |
HZO\ FREQMGUE X LD B\VHKGSIS oW IUAG HHUFHYK D U J
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ELW\ (9 WRIKDI , WHUDWVXIW B O QX Q B VIO R WF $XEDAKLIU V) O HH W
&KDUJHW V& D&KW UJHE&L VB\QIRIMH HK/DW K M R/X/J &R

OHGLXP+BIQO®\\'YWHH\W @K D(WDHERUN RIRVISQHV RWSKRUW YV
IRUNOLIWMWQ GJBEX®VHYV

/$':3 TV (OHFMQVERRU WIRJIZUR X O GO F DBHO X/ WMEDH WK SB B U(9
WHFKQRER RXJK &LWQG S$IFIRFIPIBOFEK DB IUH S XEROURSORBH& LW\
Y HK L AOX-B\S RILGM QML DLOD FRY @GV WA W RQB: BY'Y JRDOV¥* WXFWLRQV
L QW HRQUDIWUEE QHX X \W WOLRI DDAVLVRHOVFX VIMP R Q J V

&KDUWJIWRILOHYV

% D VHGY RU MR/ X\G L HXG LLQ RO DD Y8V W X UHD QR SRR UGWDXEK D B JL Q J
% HKYPRBDFQ RFWHKILF OM GUOMSISUR[IGPDWR(9 GULRDUMH DW
ZRUNGDQRI9 GULYBUIW KW KRB SDUW Q BWUKI 6 \WZB Q LR BIGRVE RO O H F \
(9 KRXBKDUGD@WUD /BURPK HI X D U WHWWH VR 6 B DB W WKIHZ 6 B WX H Q
DJJUHS DWR IGHY HAIWIRW KRXDOILRILOH X WKRRGBOLQJ

Y)LIXUH 53 (OHFOWHKIFFOHOMRKDUJBQRILOMNPEWL R Q

7KH (RRXUOYJERJ G URHBYHWHQWE XVLOQHXY XPB O X&IPEIJRWLXVH
SULARQJUHYL GBI GWDU $ WV DEQHWSUHIQN HDQY H\DHRIQ MK 3 /3L O O
FRQVWGEHUQUBI G HZG H U WIIQ |WRF W EHK YD R LU BHP DM W HQHDWR RSQH D N

KRXWG BgHWH WROHKQBQFRRNYV WRLARB ADHEQ@HH WWQ R GGDXEFE W KH
ULVNXRWEBLOPHQW
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&KDUJLQJ . QIUDVWUXFWXUH

/$':3 FXUUHQWO\ GRHW D RRY FRIOD Al R DRIGDILW L R1 GBNYRIIO0D U FK
OHYHO DQG OHY KO/R\9$BK B 0HYVUNVLHRTOX®RZWLILHG D

(9 ,QVWDOODWLRQYV

SHVLGHQWLDO 6LQJOH )DPLO\ "’
IHYHO &XVWRPHU 2ZQHG :RUNSODFH
&LW\ 2ZQHG 3XEOUF (PSOR\HH
/IHYHO ‘& )DVW &KDUJHUV 3XEOLF

2ZWKHU WUDQVSRUWDWLRQ HOHFWULILFDWLRQ

,Q DGGLWLRQ WR GHSOR\LQJ HOHFWU HRO KFWKUES® HY RKDRQAHV
SURYLGLQJ VXSSRUWWLRY WHYHWERDIDW\ENDQM 8 R WW DIW E B @ LHRIH H |
x /$ OHWUR KDV SODWYXHWE HXWA®HHMR UDRJWHD QG QUL O/ \KH
HOHFWULF /$':3 LV VXSSRUWLQJ WKL IHDRWW XEWDQMIN IR
FKDUJLQJ RYHUQLJKW DQG HQ URXWH FKDUJLQJ

x /$ '"HSDUWPHQW Rl 7UDQVSRUWDWLRQ /$'2]/HUR/ HPQN @ DR
HOHFWULF EXVHRQYHD® HI I BBWFRMBR WFRVMUELXVE\Y WR

x +DUERU '"HSDUWPHQW LV WDNLQJ VW3OV QVR RPHBIW WHW
SBHGUR %D\ BRUWV 7KLV LQFOXGHWHGMKFW WHPLYDMIRY |k
WUXFNV KDUERU FDQGWL@IOQ G TKLEPRWERQ (FOIH PAMKUIL I3FE D\
SRWHQWLDOO\ LQFUHDVH ORDG WR *:K E\

x /$ :RUOG $LUSRUWYV /$:$ LV SXUFKDWIDFH HEOLHHPWHWOL E XE
DGG EXVHV WR LWV IOHHW

SULRULWL]DWLRQ

0DQ\ RI /$':37V W UD GHAVSRWIW DRWDVRICR € GBW\R PHRRIW XQG QA G UHF

LQFRPH FXVWRPHUV DQG SURYLGH KIHWD @ WXOHEKQ H R W KNHK H R X

,Q DGGLWLRQ SURJUDPV ZLOO EH GMWKH GH\WRI DE FUWKV

SHQHWUDWLRQ 7KHVH SURJUDPV FR RN$IOH PRIQMK LE) LA OIWR YV
6 % $% DQG LO/RFWDICFWLSIROLFLHV

BWLOLW\ &RVWYV

8WLOLW\ FRVWYV WKDW DUH DVVRFOBWWQGLFZLMDKN VRIQ YL\ VL
GLIILFXOW WR VHSDUDWH VSHFLILFD XGUURG H 9R 0O RD&G H GW&I
FRQVLGHUV LW DQUHS/UHRINKHHFWWH ¥ R U B WY\ EDVARAQU DD PRV D QG PD W
VHUYH WKH UHTXHYW DR WKHE WRVRXE R HFKH LB MDHODHW ) R
DGGLWLRQV YLD (9 FKDUJHUV WKHOE ¥R WEKGRKXR KW MURY MFKH
DQG SXEOLF SURSHUW\ WUDQVIRUPHXKXSJUDGHWU XKW LIRGG B C
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FXVWRPHU )RU OLQH H[WHQVLRQV HL'WKHD RFHUKWDBE U3 K
RQ WKH DQWLFLSDWIQE FRRXQMW WK HMEEMNSHWRORHV HVK/H QW LD C
SURSRUWLRQ WR DQ H[SHFWHG UHPHQ XV VR FRN & RIQ WLKRH
FXVWRPHU LV FKDUJHG D WUDQVIR®Q ARHIG B H SR LHAD VZKILH KV K W
WKURXJK WKH SRZHU UHYHQXH ,I WKW \WEDRNFR WR HUU LK RUMH
\HDUV /$':3 FRQVLGHBRXIG ARY®V UMIXQGYV WKH GHSRVL

/IREFDO $LU 3ROOXWLRQR AREXAAM RRQIBMHIFOH ,QLWLDW

/$':37V HOHFVROQLILFDON DUH LQ OLQHRDIOWKHVYWISRUWKGSE M
([HEXWLYH 2UGHU H[HFXWHG E\ *RYHU@RW %BURD@ HQ W D UW K
PLOOLRQ RQ WKH URDG E\ DQG FDQOWOBORDWIREB RRQVW
LQFOXGLQJ '& IDVW FKDUJHUV Q :XRO W K U 53 LKDQ MA\D O C
WKH ,53 DQDO\]JHG GRXEOLQJ WKA\ 5HSRWW JEDWH G DO\QH
YHKLFOHV IRUP (9 HTXLYDOHQWEBA WR DQG HYWIKQ Y DIOH
UHFRPPHQGHG WDUJHW 7KH (OHFWULB BOD@WS W& WIHADLERKQ WK
RI SOXJ LQ (9V DQG FRPPH I LD & DAK D UDRHJY BN FRQ
RI LWV OLJKW @&MWLFRONM WRHB®XJ LQ HOHFWULF

&RPPXQLW\ RU 5HILRQDO ,QIUDVWUXFWXUH 1HHGYV

/$':3 SDUWLFLSDWHADNWLR G ZHRAWU QL J M RXS ZQ WD MK RUGR.D 3
$XWKRULW\ 6&33$ DQG &DOLIRUQLODRQHRWMIE 7WRDWSRG @/
RSSRUWXQLWLHV DQGH EK DHOMHFQUBIM RRIG \DWWHPV SBRQ & DVEIH Q W
EXVLQHVV PRGHOR DR GO/ WKW WELDKNBIMWY X FW

/$':3 DOVR KROGV HRUWW WILR @V B R QD IZE RIKD BRLRWD K P QW& DO V|
6&( WR VPRRWK WKH SDWKZD\ WR EUR P GY HKVRORPH UH SRS
HGXFDWLRQ FRQWLQXHG LQFHQWLYHKW FXWD UY9LKNUEEDNHAW D
WHUULWRULHYV

'LVDGYDQWDJHG &RPPXQLWLHV

/$':3 LV LQVWDO O LDQN LIRKODU RIQQ § R/AM W SIRYD WX FOKQ B VI NFKLID L& U H Q
BHUYLFH &HQWHU WISRWQMRIUSE QO FONFIKR BR X Q GW DIQW DB G O D X
(9 SGHEDWH 3URJUDP WKDW RIIHUV XVW RPGIFHNQWK ¥W \§ R UFHKDL
DW OHDVW WZR PRGHO \HDUV ROG

&XVWRPHU (GXFDWLRQ DQG 2XWUHDFK (IIRUWYV

/$':3 VSRQVRUV DW OHDVW WKUHH ULBK IDQ@RF® SEHYIHDWYR QDY
"HHN %HVW 'ULY HD YYLHDU DODGEG DAALWW € Q G WV HYYCHUL\R X \D B BP® M RLKAE R L
PHHWLQJV (DUWK 'DA$ $% QIR R & L O WX WRU RRRIVHVIROHFWULF \
SURJUDPV ,Q DGGLWLRQ /$':3 LV FROWORERUDWIGQY RZQ DK (
$PHULFD WR HVWDEOLVK (9 GHDOHU V8R RIND® HLK FKD B URQ G C
ZLWK FRQVXPHUV
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&RRIDELRQ AMMWIKL EXWHGXE FRY FWRRE U DRDID Q Q

7KH BOHLF RUWDWSR Q v IR WL FRIQOVILRWY KZAH. VWM/\W G LEBHVRX UF H V
30DQOAURXSSDW R@ 'LV W WGELEDHW Y BXIU FEDJ 9 PH@ W HP50¢ SLORW
SURMKEMs ZOO EHWD BSORYLMGE LQWWH RSIRZGINUXD SRIL HTHF WKL F O
FKDULQQWERHUSR\VAKHF Z©B® DSHGDR RDMHVEGANLERPHIEO HF W U
YHKLAROM J L Q JR DVOK UHEUX WSHEY WE MR X U(BG6F D Q BVDLVARL | HL FH ® H K MWAD
FKD U JALQNK PR QGH RDHAHS H YAHQWMBHQV EXU WO BEHKUED B JIIEQJ WF
D O O HKILDKW SIRGZHP DQ GV R H IFHJQJH G W6\ Z L G1OD E O B HP IDQEHW WLQ G E
FRRUBGQALWRJEVO/WHPV

6\VWH@ DR FDHOO LA L

FOLDE&LWUWHULD

,QWH@UDWSEHQW 5186 X0 WMV QLQ LIKID@W HPV R ¥ LDLWWHKG HIWT)XG DL O\
Y D U L\D EZIOH. W @ HBX MIMBL R @ D BT L U KM P & BWEDL/RDAV LDAD O/QR O D
YDULBBEHJIJH\VEHRWHBQHNQ KR X*MHQHUBWQRGDB® UMY FBWUD WL R
6WXGY¥5(36 RPPLVVGEQHS' 3 HVWLWIXWMW XSOWR Q RI IBGOBDWXS
UHJXQDWDLP SR RDE DPGEW\ OPLQ RE WGR @O AJ HBRQQDW SEDSDELOL W'
F R X O G HEHE IgHW SHULR

JJHES Y(MEC AU 100 JUE- }( &E 0U T1TA

JLIXUH 6XE KRX&ORAN FXUYH

)LIXUH DER®H W O D WGXF NYHE W K DW RALDWHKG FHSHNW Q3 IW D
SHUFUIQW WZDEKDEIMP R RMW KHF XLWWO O K W ORMPBD R 95X YDIOP B GDW H
JHEUXDU @ VWHF W LD 1B OW KHH @IRQ@ W W UIDORDIEVWKKID & F&KL V
DEOHXUHRM\XK VIXF HIGD VMQ@ERKMNHRKAYUPWROW RZ BDWHODEOB\ H
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UHVRXUFHV DUH LBWURWMPHGKHQWRBVWERRIS DHTYNUQREBQLQ
H[SHFWHG WR EH 0: WKH DIWHUQRFS® FUDHRGE WRTKHUGIRSX E
3RZHU 6\WWHP ZLOO QHHG WR KD YLH VW DF LLIHIDPV$ IR QELL\T VWY
WKH VXQ ULVHV DQG GUDPDWLFDOO®Q WHRSY X8 RLWKNFRRQ R G D'
UHVRXUFHV ,Q LW LV H[SHFWHG: \RK D WQEHW XHHRQ® ZLO D QY
SODFHG RQ OLQH ZLWKLQ D WR ®RYHDEHURRG DWR VPKIHI W XW
ZLOO UHVXOW LQ VLJQLILFDQW VWUMNEVYWRQ DWQISH OIRZHU Ko \GAY
H[SHFWHG WR WXUQ RQ RIlI IURP D MRLQHMF\ORDEAIPPXP RY FHR
ZLWKLQ D IHZ KRXUV RQ D GDLO\ EDAR. VHYFEGUWGERQP & RIHSIXQ
VXE KRXUO\ 10XBWXDOH RIQW RI\YDHVRXUFHYV

$ SHUFHQW 536 KLUKRVRO®IUFVWHY ARBRRBURBOMVREZQQRY DQG U
UHTXLUHPHQWY RYQBWDLPBH M(BLHREBMVDUH LQFUHDVHYV L
X +RXUO\ GRZQZDUG ORDG IROORZLQJ UNTRXWLDJHRHDEPWSYV IGR

DOPRVW QRQH LQ XS WR 0: LQ

X +RXUO\ UHJXODWLRQUUE T XS HMHP VRW DW: KBXWHWIXIORWLRQ
XS WR 0: LQ

X +RXUO\ XSZDUG ORDX&URPBRWNQUQUWKH mI:WHUQRRWR IUR
0: LQ

,Q DGGLWLRQ D JKNBPOHDQEW b BI& BUQ RVKRIXIIR® ORXYXQIWNFDSDFL
LQ VIVWHP UDPSLQJ FDSDELOLW\ LQ
X KRXUV LQ ZKLFK PLQXWH UDPSL ®DHIPSPEROLWYOIDOO
X KRXUV LQ ZKLFK PLOQXWH UDPSLRD[ERPSPRIOLW\: IDOOV
X KRXUV LQ ZKLFK PLQXWH UDPSDQRDHKDRXEIRODLW\OEDOC

$OWKRXJIJK VRPH VKRUWIDOO FDQ EH WIKWUFD/OHEBEDWBEIRX\ KD (
K\GUR WKHUH LV D QHHG IRU IDVWDWH/ SRIQGDYW UE XX RWX DN
SRZHU RXWSXW

,Q RUGHU WR PHHW IXWXUH ORDG |RMO RHHEIN D Q& HJ 18 3IX(@B W
UHFRPPHQGHG DGRSWHYY WRRQELYRYD DE\GHUWMHRQ DDGGWR |
UHJXODWLRQ LQ RSWLPDO ORFDWHRYWIHDYWXDWDQW WRMN BF
RWKHU IOH[LEOH WHVRX,BRAV (¥R UQLIRIEMOD RHG PDNLQJ XSJ
UHGXFH UHOLDELOLW\ PXVW UXQ UHVXLWHPHQWX WHXRU HHP B C
VWUDWHJILHV VXFRXDWV H FBEILYRUNG | UFBAMQHRZDD ERCRS ER QQWU D F W V
UHQHZDEOH LQW BJIU B WRRRWLYIX HDHBWQLFRGXHKQBWHBK KR XL
EH HYDOXDWHG DQG TXDQWLILHG RZ KM S RWW RIVDMVDHD LLPCSVD i W\
JHQHUDWRU ORDG SURILOH LQ UQ RROHESVHBP\S RD QB Y\W KD |
FRVW DVVRFLDWHG ZLWK WKLV UDPS?DO®IWR0 AL X LEMNHGWY B
FRPSHQVDWH IRU WKH ORVV RI UHQUWYXBEOB® LIKL¥RBH FRR QU
LQFOXGLQJ DVVRFLDWHG LQWHJUDWLHRIXFHR WK HDVHDHOE LDV
LPSDFW RI D VWHHS ®GXFN FXUYH  DBIQBGGHWL RODOTV WD K
FR ORFDWLQJIJKEQMAWHRIQBIV FDRMLOLWLHYV

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

SHVHUYH SHTXLUHPHQWYV

7ZR LPSRUWDQW DVSHFWV RI HOHFWHVR>SWRZHH D &/MVTWBIP\'UB Q(
5HVRXUFH DGHTXDF¥FDUGDHUY® WWR RIKMWRRRLEBEQW®W WHQ@KYVPLVYV
PHHW FXVWRPHUTV SUHRNBMNVIEG KEHIHR VLIHHY Y 6l XIURR W\ R
DELOLW\ RI WKH VA\VWHP WR UHP D IQQGLYWDXFM [DQ WHIWJ IRPSW D 01|
IDLOXUHYV

/$':3 DV SDUW RI WEHUHDHFAVELFVER BMADMHHYQ DSIGE V&BG D G D
VHFWLRQ Rl QRUWKHUQ OH[LFR LV ODHIXLQH @ BN B VHHD & L |
FULWHULD DQG WKH UHVRXUFH DG HTKID FA RUWIKQ &PHIGIVF RO
SHOLDELOLW) &RE&SRGIDWHRE RQ W K MWW HANVDI\GHDUYGY P MKH. @
DQG RWKHU FULWHWIDVZ\KRFEKOBQ3D QQHEBYDWRO ORI GHI

Generation Capacity Requirement = Net Power Demand + System Reserve Requirement
System Reserve Requirement = Operating Reserve + Replacement Reserve
Operating Reserve = Contingency Reserve + Regulation

7KH 31HW 3RZHU 'HPDQG™ LV WKH WRWWARMOBEWURFD®'::
FXVWRPHUV DW DQ\ WLPH 7KH RWHKHUG UHBRJZY HDV HAEKQ OHP'W
FDOFXODWHG

7KH ORVV RI WKH ODUJHVW VLQJOK) ¥RQWY QRHQ E\VRD JNG®IN L
GHWHUPLQDQW IRU /$V:3WRBGDBRXIQWH R &RIQWNQ JHHIFL |
5HSODFHPHQW 5HVBULY®I\D ®G HWUW R DX IMRH B R W L Q DH RAY GJHH U
FROQWLQJHQF\ UHVHUYHV ZLWKLQ  PHID %W HXOMXDLRFRG®W WQ

0: LV UHODWHG WR V\VWHP ORDG Y FKDIMWHRQW KEXHUW !
UHTXLUHPHQW LV DQWLFLSDWHG WRQDRQFDPRXEWM) RW KLHD
UHQHZDEOH JHQHUDWLKRH JBHWDHH IDDB/EHRMWPRI U 7RQ DG BR YOG G
KLVWRULFDOH RQFRGPRXW.RQ LV XVSIGRWRLG MBDHUHP\QIQBHY IBFJR [
DSSUR[LPDWHO\LWKOWKH UHSRZHULQJ RUHGHBEWIWALQR K® LW
QH[W \HDUV WKH XQS\ODIYGH BDRX IWMDAZELIHY GUWRR § YLHOQ W X D
H[SHFWHG OHYHO RI 0: *LYHQ /$": Y §RUWHROL RV RWK
UHVHUYH UHTXLUHRBQW LALWK WKH BABWMHULRREB! DQG :
D OHYHO RI 0: ZLWK WKH UHSRZHOQLQJ RK BEHWRMHHU JR RAZ
GHPDQG LV 0: /$':3 PXVW FXUUHQWO \RKDGHIS B QB RW® O B
GLVSDWFKDEOH JHQHUDWLQJ FDSDFDWDFRDQYE WRHP WK\ QN K
GHPDQG

‘XH WR WKH YDULDEOH DQG LQWHURYRXWUHPW GEDW XWLHF X0 DARD
DV ZLQG DQG VRODU SKRWRYROW DW FE W KHLON BHBHHUIBBMICR Q) SR
GHPDQG FRQGLWLRQV $V /$':3 DFTXLUKVUBVEBRUFHY SWUWRSEI
FKDUDFWHULVWLFBD @3 WEWWMH PR & Y E WRK IEFHH Y DDLU LH G
WKHLU HITHFW RQ UHVHUYH DQG UHJXODWLRQ UHTXLUHPHQYV

7KH FDSDFLW\ YDWXMHI RUH RHQHNK ROL WD WHG SRR Y MGIHDEM SHQ G
HQHUJ\ DQG FDSDFLW\ GXULQJ SHDN ¥ HIH®ICDE @ KHH®QH WRKXU V|

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

RSHUDWLRQ 5HVRXUFHV WKDW FDQKSURNUWUGH $SDFR VFD 3D BIX\W\
WKDW FKGIQRW ,53 FRQVLGHUV WKH QHW GHSHQUGDEOH FHIS
UHVRXUFHV IRU UHVRXUFH DGHTXDF\ DQDO\VLYV

2YHU JHOHUDWLRQ

2YHU JHQHUDWLRQ MW VKRZRY LI QHUDINGLR G XW WIRW HK[ FOIR D G
SDUWLFXODUO\ RQ VXQQ\ GD\V ZKHUHOMRD G VGRPDQ8DW FR(
LQFUHDVLQJ DPRXOWVYRR) VRRB R ISHDEWRFR Q@OVMH G VALK RY HU
UHTXLUH FRVWO\ VROXWLRQV WR IQWWDH DLW HD WHKIHOVLHD EJGIH R/
VROXWLRQV ZLOO QHHG WR EH HPSORXHASHGQROXGR GL.D HEQH
VWRUDJH FXVWRPHU LEHMHIOE YHHW SBQE IVCHIHY RTKHFH VRO
GULYH XS WKH LQFUHPHQWDO FRVW [RD OMK HDAH PURHUGHH BB B)GIH. DU
DUH DGGHG EH\RQG WKH JHQHUDWLR® V\$/GWHRYFH G DWQ A UQ R
WHFKQRORJLHV VIXFE& BRPBDWWHHUGEHIL R H BB LDIO WMRQYDW LY H
VROXWLRQV WHVRXHG ISV WKRL B\W D WHGEHHP BIG 6 VKR ¥ BV R2KU F H V
JUHDWHU EHQHILW LQ PHHWLQJ SWBNQRRIG WHKDO RFFQLD L C
DGYDQFHG HQHUJ\ VWRUDJH WHFKQR@®JKBYHDQRW WH\® OF H |
FRPPHUFLDO RQ D VFDOH VXLWDE®GH ORW KGIQU JIH HORMNMA IRFS
&DVWDLF SXPSHG K\GUR HOHFWULF \IBIRUHILLW \VIMRUOD YHH WARHD X
DOOHYLDWH RYHU JHQHUDWLRQ SUREOHRNFK $§ RPXUHLUH GW !
LQYHVWLIJDWHG LV WR RIIHU RXU FNVWRPNHKVIWHPONCR BHV SH
KRXUV ZKHUH RYHU JHQHUDWLRQ RFFXUYV

), 18/ $XIXVW



/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

JLIXU *HQ@WWRQ SURILGIB U LOOXVMRNHULQBWHRQ PSS GQUDLHVYV X

%DVIOGVK H JIM. ®G DU D Q XOAVE\ WRIQHW X OMA. @ J MEHAEL AWQBMALQJ D
+ L JKFHQ H Z DEFOHV | B@LERD &G OLLOR BOHIH QWRQ OHS HOVHE) FW B H

O D U J®1 W' W UHL IF VX D \IBIL ROBRQE H BGQ RIODQ WKH DQG536

OH Y HAOS/H FIVIDY HO\HK FR Q @L 6 HURDID ¥V VT GBI UMARRKI BHOHUDWLRC
RQ /$'3TV VRWW HH [ WIRWEH O\RZD IPSW K D) FRMBKGILU RU QL DHXY'W £ R H
UHDWRBRQVKHHI]BARAWHGIR @4 BRWW QLMW GO YWHKOR SPPIHDS RGN IRO L F
W K D WG HY FDWGIL P H [HR)IH Z WEVDRIX U §'HY R/ZY/ D QGDRSHUDSRPIHB
K\GUFRE\MOL PV I ZKLLGIKY KV KE LPDL S KU Q) HZ DWR N QVRWHOQ & XRWY H U
JHQHR) DHWVIH @ IV W HESX: G W L (XO Y H EDLS/D\E WER ROYEHMB D WQ RLQ FALHADKY H G
536 GBIV

)L J X U HEH O R IV MIVW HIVQ W K BEQV ISERGHRQ HU DA LIRQUNY VL @ Z DEI@HY IR U
WKH ,53 UHFHRRPGHB EFPVFRXGBY¥ DEQHZVRD UJ HMBE \ 536

=) DQG 365E\ $OWKRX:BKFXWHQW O\QFQ@X'GH R YIHSSR H/QHRJLID J H
WDUJXHRXJIKY |XWE3IM ZL Q0L GRUWUPRPQB\Q WW R U DWW RIDRE H

J H Q HRQ DDADLG PVQHWM By HOA \ MWWERHUFADR RV AIRNAWY HY H

), 1$/ $XIXVW



/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

YLIXUH $QQXDO! 2HIQHUDWRURG DV W |R,58HFRP P HHBG& D V H
RDO FHOISWH
& K D QIO\H QV RW B @ VR&-QGN UG G ODHEFOBULLFFH \EH) MOKHFHPBQ LR U
JHQH)DWEL PDWQ W UQ GO M &L DM W B W IGBIH B P LIWQW I O @K \ H
U H V RX ULFQH URY\XW H XFHHPKH-DRWD FF RB PRV H IFDEEDEL ADEQHYG DD K H
UHSPHEW RP HDMYL GWa DRI UVD WDLGRP [B% WAL \R QX EDVOMED W LR Q V

$ILQOFLOLWIHIVW DVMBEU X FW X

/$':3 IV JHQ@H S DWE ¥ LWRY R W KBD\J 146 D MILHD SZU L EX U D& QWK
V@ HDUOX :KLIPDK\ JBQHYI XQ WKVODN 8O K HREHD VHLYH
X S JU\D RNV K H D\S UEID WHIH RH Q/GK KYLLLF B/ HEBIEYSHODGH FRH - VRIOHGVHHU
XQLWR/ NDDRYOUBSRIZHWEHIDD XL ZDOMXROWMKURXIROGHU
JHQ HI DXL \GVL GREVHW R QEGDRX WDWHH V K DHY HHIDV L Q L RAULHTJ
DG G IDW ISFO® @ ¥ HQ YIH QPD ¥ GAHL O QWKHS R ZBLWHKG PHR U B EWD H 7XK@IL W V
QHZ RZHMIHGV XLIOK FHJ R RZH B PLRYDV INGIG® SR OXWRREGHE H
UHOLBEQALI®GWFRARK |ULMEGQX QKMYV DWHKHUBE OBEISRLQ J
/$':3 TV JDV X DU WGIDALRO O VILY W JIDWHUN LUNHEDHH 2DHEV ROQU\W HR
/$':3 1V HQHUH\ BERYL T XH/SNRLINN XSDIBVQAIR) WD SDF L

*ULGIBHOOL W\

/$':3 1V ORQ®BOVWRIDHRF WE B QR (RLDHE @DWHK-RGHW WH.R® R ERE®
W K H UIRPQ 19U BOADL@W TP RDKMWHORH UJD WX RWDH GRIL B H5 BV B QRID L O &/l
LV WG BHEILD EXOWWSX6 JHUDWLRQ@H B HOV HWER DO ZX@/OD P Q

), 1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

WUDQVPLVVLRQ UWDLQ EQCEWRLHEN BMIE®HE DWLRQ

+LVWRULFDOO\ /$':BIWLRE ROV JHORMWERG YRO WIXHH ELRQ Q W
VIVWHP 2YHU WKH \HDUV DV LPSRAUWNV HLFQ WIRY W K ) EDND QHE U
JHQHUDWRUV DUH QHHGHG RQ OLQH D W HIBXF DY HQR WPHHW
RSWLRQV IRU 3RZHU 6\WWHP RSHUDWRWK SY®D® \ W RRXQWWHD
FDSDFLWRUV D QGWUWHDF WRRFD B MR QW WK U RKKH X R X MQ WWKIHO & D
LQFUHDVLQJO\ LPSRUWDQW DV PRUHRZHQHZBDEQHW VD UM EIR IR

DQG DQG 6FDWWHUJRRG DQGH UDD/DON P \K FRK) GWHQ4V B B VOL
YROWDJH FRQWURDO

/$':37V ODWHVW 7HQ <HDU 7UDQVPLBWHICRL I$\H\GH DV BIX© B/
LQIUDVWUXFWXUH LPSURYHPHQW YV RAWKDM PGV QRIQ GIHEG WWHR) FDHy
%DVLQ WUDQVPLVVHRYHUOWRBB FROIGLALVRIQWU PIRVWHR | ED ST
VXEVWDWLRQ RU ORVV RI PRUH W K DX0OW DR RRIXO/GDM P ERKICRX) CFt
VKHGGLQJ HYHQWVHU RXMPWHR QDR FRIO O LIRSWRW RQHWK H
6\VWHP

/UDQVPLVVLRQ )DFLOLWLHYV *ULG 5HOLDELOLW\

(OHFWULFLW\ IURP /H'Q3HUDWRRIQUVR X WFRH \F X WWRIPE UYHRWIGU T
WUDQVPLVVLRQ V\VWHP 7R GHOLYHU AXYMRRHURP/$HQ HRZMW
RSHUDWHY DSSUR[LPDWRHODOWHU®@D@HQDQEX GUHERW $REXUU
WUDQVPLVVLRQ DQ@EXGWVWRBHXIW @I GIW UWRRFOWDYRY WD WR

N9 ODMRU WUDQR®DWFMR® D MERH RBAW LR)IJ EDHN\. RXUHFGINUDUH V

,Q DGGLWLRQ WR XVLQJ LWV WUDQNPWVVUR® VYWW SR 2MR |
UHVRXUFHV /$':3 DUUDQJHV IRU WKHKWUDQVRURXIRQL\RY KRGS
6DPH 7LPH ,QIRUPDWLRQ 6\WVWHP 2%$6,6 FEEBPLWXUS/ORY DWO
VDOHDEOH /$':3 XWHVWWQNPULMQVRQ QW W IRV WHR I 5l D\OD Q C
WKH &DOLIRUQLD 1RUWKZHVW DQG HRXWKEHVKHWIOHYBHPD U
DUH XVHG WR UHBRPHUWPRDWE WRRJ FWEVWDO LPSURYHPH

,Q FULWLFDO WLPHV QHLJKERULQJIJVXAMQIOUWLHYGOWRRE QWR L/'$§\
WR EROVWHU WK R IGUDYRZA KU EYORNUMANRDEIBNOHHU WKH QHDUE\ 6DQ 2

*HQHUDWLQJ 6W D&ILARIQY RUHN DU HGG HEKHIUDHADRA 6\V VIDRPWH P S W L ¢
GHOLYHU\ Rl UHSODFHPHQW HQHUJ\VHORR BWKRIQ BRXWHW LD C

/$':3 DQQXDOO\ SHUIRDPV7DDTHPLEVVLRQ $\QVHRPEBOQWQFEDD
1RUWK $PHULFDQ (OHEWULFLW\ 5HO L DIED@EM \( QIRWSTRIE DY IR
/$':37V SODQ LGIXPEHILHG WUDQVP QWAL RVK DWSDBMHPHIH G H
UHOLDELOLW\

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

7TUDQVPLVVLRQ IRU 5HQHZDEOH (QHUJ\

6LQFH UHQHZDEOH UHVRXUFHV DUH \RKMH&KL @R RD WRNG ORI O D I
WUDQVPLVVLRQ IDFLOLWLHV GR QRWUFHVV\ZL OIDF FLHY/ VX IQUH
LQIUDVWUXFWXUH LPSURYHPHQWY LWBORGPQYVWRE PRQMW
H[LVWLQJ RXW RI EDVLQ DQG ORFDPH® WD QDK LW VDR FOLLVQH R
VWDWLRQV WR LQFUHDVH WKHLU MFWILRDIW & FRBDEM DL W X P PKI
WUDQVPLVVLRQ XSJUDGH SURMHFWYV

%DUUHQ 5LGJH 5SHOQHZDEOH 7UDQVPLVVLRQ 3URMHFW

7KH %DUUHQ 5LGJH 5HQHZDEOH 7UDQV P LAL\OLR Q BFRIRMH/FHNVW R R
WKH H[LVWLQJ N9 %DUUHQ 5LGJH BR®DOGQ: WD Q8BIUNRVLR
0: %DUUHQ 5LGJH ZLOO SURYLGH BWHWWRPHUW DRF H\\D G\
VRODU SRZHU ZKLFK LQFOXGHYV 0:WURP OWK M RFAH B EFRQ ¥ RR
0: IURP WKH 6SULQJERN DQG VRMU3SQRMHMWM VRODU
IDFLOLW\ DQG KXQ\GNWWHGWRRI \PHYIIDZ D @ RH O $I'FMMLKPSW R B VO\R U
7KLV SURMHFW ZLOO DOVR LQFUHBIV&DWWIB LW UDXP\SP & W\RLLRDQ) HF
SURYLGLQJ HQKD QG H [ RISHUDWILR® D QBVEHI W MW QRIZ IREOH HQ H L

,PSRUWDQW FRPSRQHZL\VGV HR 5 MKXHHZ 2D @ BIWTRMHPAVP IDWH. PY IR0 O
f 1HZ +DVNHOO &DQ\RQ 6ZLWFKLQJ 6WDWLRQ

f 1HZ GRXEOH FLUFXLW N9 WUDQVPLVMWL BQLWYWIEEH QI
6WDWLRQ WR WX K QAR QDOVNMWFKLQIJ 6WDWLRQ

f ([SDQG WKH H[LMWUGJI6DBIDWHRKILR S 6 WDWLRQ
8S WR GDWH LQIRSPPWHRW RWY DWKHOLMODEOH DW

KWWSV 7277 ODGZS FRP ODGZS IDFHVMGIBF®WAS DERXWXV

SDFLILF 'LUHBDWRXWUHQE, 8SJUDGH

/$':3 DQG LWV VRXWHKHKDRY'K 8DIQMGHBPOIQWWZW R | WDKIK H6 R Q Q
$GPLQLVWUDWLRQ QMB$D QVRQLREMHPH FOH FDISDRALB & ,LQLI WK
UHDVRQDEOH ,Q DQ\ FDVH %3$ KDV KDRAP IRW\E@HGLWR B &H R
BWDWLRQ ZKLFK UHQ@XDWHW KAR R/RE MQEIWERMH @G ARDIWWE\KD P D U
&RQYHUWHU 6WDWLRQ %3$7V &HOVGIR WSFH DG H BURMHFW Z
RI WKH XSJUDGH SODQV IRU XSJUD &R QRIHW WHH U LOWHWL R Q QN
6\OPDU )LOWHUV 5HSODFHPHQW 3URMBFWOWHWR DWS®O\DPHD U
BWDWLRQ (DVW DQG :HVW ZLWK QH B UMMHWHEW DIVDLVRADD (DOMG [DQ
FRQWURO V\WWHP /$':3 LVVXHG D 1RWDEM WR V8RB RFMBGWVW k
&RQVWUXFWLRQ RI WKH QHZ $& )LOWHMYXDDQG DW & FARFEPAG
'HFHPEHU /$':3 &R QW UZXKMAKR QV&EKH )GZQY ZDOVF KNDUG H°
LV PRELOL]LQJ WR VLWH RQ 1RYHPERHUUFRQVWWRFSURKD D AW
JUDGLQJ WKH $& ILOWHUV DQG  DUHDG/L Q6K IHY FIRMHDWSIRRIY
ODWHVW DQG JUHDWHVW FRQWURO WYYXW HFR QW D R/OS$ ¥\% WRH PH |

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

SURMHFW LV VFKOGEXNOHG LWQQRWEKHH AHRBSW TXDUWHU RI

7KH +DVNHOO &DQ\RQ 20LYH 7UDQVPLVVLRQ /LQH 3URMHFW

/$':3 SODQV WR UHFRQQHFW WKH H[LVIMW\QLR®ORAHIHEO DG  V
+DVNHOO &DQ\RQ 6ZLWFKLQJ 6WDW [EROQH BLQUF X\LKH Q UNHIS YR IZ Hi

N9 WRZHUV IURP WKH QHZ +DVNHOW K&D Q RRIQV EZV MGH LRQ JWGY
%DVLQ WUDQVPLVVLRQ V\VWHP ZLWHKZRSRV LW INPQF DWF YWLKM HH
6ZLWFKLQJ 6WDWLRQ 7KLV SURMHFBQZBL OQF R BIIDY\W DW | HV WD
IURP WKH QHZ +DVNHOO &DQ\RQ 6ZLWF RAINIL @VWDWILRDP ARV MR
ZHOO DV DVVLVW ZLWK RXSSRUHEZDEORY ERRQYIIMOOH\ ,Q W
WHUP KRUL]JRQ /$':3Q0%$1©® DAKH WR UFROCL WL RIDMKLWDLIGRH 2 @D VNHO O
+DVNHOO 20LYH GHNY WRQWXSIS®R BW ZDE ®MH\RIWRRQREZHQV 9DOC

7KH 9LFWRUYLOOH /RV $QJHOHV 9LF /$ 3URMHFW

7KH 9LF /$ 3URMHFWYV ZKLFK DUH WDUYMWHG WR YRH YHR PPS
LQIUDVWUXFWXUH DQG RSHUDWLRQDOOH DWRDHP 8 Q WWK BEHW Y |
ZKLFK ZLOO DOORZ /$':3 WR DGG XS WR\ VXEMHEWWMUR QRS F
UHTXLUHPHQWY 7KH XSJUDGH ZRUN WR EH SHWRUPHGHGQE\
30DQQLQJ DQG 'HYHORSPHQW 6HFWLR® EKA XZRWDBH @RRIN
IROORZLQJ ZRUN DFWLYLWLHYV

8SJUDGLQJ HTXLSPHQW DW 9LFWRUYQOGHF OXEL.® J ¥ +
DQG FDSDFLWRU HROWR UHD MWWHD @ X HR BERPU D WNL®D W RR O D
5HSODFH 7UDQVIRUPHU %DQN . XSJUDRGWRU DQWLH Y6\
6WDWLRQ

,QVWDOOLQJ VKXQW FDSDFLWRUVLB®URIIHHRNQWQUW O E
ORDG SRZHU IDFWRU

5HSODFH 7ROXFD %DQN +

5HSODFLQJ WKH N9 FLUFXLW EUH DH\H UDW DW B H WKL
SHFHLYLQJ 6WDWLRQ DQG

f SHFRQGXFWRULQJ 9DOFLHAFXR@/XFDQG SIDN®D L BERDWG L

~~ ~ o~ o~

IRV $QJHOHYVY %DVLQ 3URMHFWYV

7KH DQQXDO 7HQ RHD$VVHIVYPHIQWNY KW WR QL\HLG/ WK & WOOHH G

6FDWWHUJRRG 20\PSIRU PNBQ&DEDHV$QREVVILWPK HDFK WKH XL

EHFRPHY PRUH DS S DHNHHQV UWVHRP WG DDA (DWE/GE FEQNQ K DLYWH QR U WK L

/$':3 LV PRYLQJ IRUZDQ&WD@EDWKR®@Q WKKVFROINWQUXKGWLR W

PLOH ORQJ 6FDWWHUJPE® 2 G\P LW K HNGOZE M LLGHWHURY LFH EH I
2WKHU /RV ¥QOH®OWR/MMBWY LQFOXGH

f 8SJUDGH FLUFXLW FEQ®DRW Y \D I (BGH IGHRINE. G B BMLDYW QR G \&
f SHSODFH 7UDQVIRUPHU %DQNV ( DQG ) DW 5HFHLYLQJ ¢
f ,QVWDOO 09%$5 5HDFWRUV DW 56 ' DQG 56 (

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

f SHFRQGXFWRULQJDRJI]WXH /AIQHDOBQ G&LIUFKLWYV N9

7KHVH LQIUDVWUXFWXUH LPSURYHPHDW \RYHUIO FUGW LFQG R
YLRODWLRQV RQ NHRYV KBIPHOWYV BRIDWK®\ WWIDRVPLVVLR

)(5& 2UGHU + HVWRRPDOHFWDRWPLVVLRQ 30DQQLQJ
2Q -XO0\ WKH )(5& LVVXHG LW\Q ®UGEBH D QRN PRV QD © D\R\
2Q 0D\ )(5& LVVXHG 2UGHQRQ MX UWW BWH W I RAQKIDWH

/$':3 PXVW IRUPDOO\ HQUROO LQ D WHIRQWPLWVERQ EB DIQWQL
XQGHU WKH UHJLRQDO FRVW DOORFBWWR QW KW QRNEROIRAIG L §
PXVW KDYH D ULJRW DNRREGW® G B R IPDWMKHORF DIVRIGRQV |UR

+RZHYHU 2UGHU DQG $ FRQWDLQVLPD@WOD JEU RKG MQ
DXWKRULW\ WR DOORFDWH WUDQVPHW®WIORNH ERYRWL W) I R&E WIXN
FRVWY PD\ EH DOORRDWHKEB D/RVHQ RH VRIHHD YA @ WNHIDFDW L R Q VK L

ORVW MXULVGLFWLRQDO WUDQVPLVWH RQOSQRY L\GR UVP HQG] GV
LQFOXGH D UHJLRQDO SODQQLQJ SUHRFHIYW Q\QL¥FXRBEHRUGH U)
WKDW PDQ\ Rl WKH FRPSOLDQFH IL®HMW WEH OB RLQH PHQIW|
ZLWK UHVSHFW RVR FR\WD I ODD RRIMWMIQM VWL PBVRQRW UHTXL|
ILOLQJ

7KH )LQDO 5XOH XUJHV EXW GRHV QRWLWHHAXLVMNFK RDN\HUE
FRRSHUDWLYH X\8DGWHN LBV UW RL S0 0DW IQMLLIJ YV B DGV ERQ WS DO O
LQGLFDWHYV WK DML R R B®R QVM B QMPERMW LFRRP RAQEIUWKGRUGHU 1F
PD\ QRW PHHW UHFLSURFLW\ UHTXLUH RWR WAKL DG GS DWKWXV W
VHUYLFHV OLPLWHG

(YHQ WKRXJK 2UGHU GRHVQIW UHI®LL H KR @ G X\EOH. F $7 28V
WR HQUROO LQ :HVW&RQQHFW DV D &RR EGIEQDXW H G VW UFCDQ VEPHL €
WKH UHJLRQDO SODQQLQJ SURFHVVHZKRBIID & O)H H G W Q %V [EIR DAUL
HQUROO LQWR RI :HVW&RQQHFW ZDV YHPEHWHG EQG U3 PG
ZDV DSSURYHG /$":@RIQHEDPOW&E&RQQHFW RQ 0D\

YLIXUH VKRZV LWV PDMRU RXW RIRBMHZIRY WHKQ HVDWK R Q DF
/$':3 FXVWRPHUV UHS WH\DH MU B IR @ YW @) H& IWVQLLIRDJ@ [CORIIVGH DS S
SHUFHQW RI W KM §WPIWNTR QVR VDI W3/ \ /1$V: R DONWE® B\LIITHUHQ\
LWVHO!I I[URP LWV FRXQWHUSDUW VW AD OFR QDD LD WHRS  RHSOHHUFD
DQG RSHUDWLQJ D/@W PIH/YH B QW LDRQQGV FENUY FHIL EDOMLIRIQU UMK D Q
FRPSDQ\ ZLWK VX EQUGROW LMKHF DD WDWVR ¥R P8 Q E WH RADKVH W/KK S S O\
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)L XU H ODIMR EDWGQREW RUCE DH Q AU DW D WXQRSQR DIMIRW RLWY V IGRHY O

$V EVNW RHWHKHXHUBIRH WY K VO R F D W B@L DIF R R @QWHRH UD WL Q J
UHVRXZLFAMKH QG RWK G\ J/I$ HD 7KHALVISE QW Y EDVS DW KEDW WERH EH
O R F DWW IGHLDVL @6 L { LIPPSAWH O\0: EXW YDA BHQGQWEHR FRWERQ RI
ZKLFE WYV DM IRSIRD @& FRZISU LIL QO RR QV WIX®I\GPVL\WWLHRPK B VWV L P H
/$': 3TV O RFPL Q\WNRIDHDPERAD (E HEO) HROS IBZ D W K FQHW DV RXR FD O
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WKHUPDO JHQHUDWLQJ SODQWYV 7K I IDARPRODGHNVWRI DIGNGAH W IVWR
WHUPHG 5HOLDELOLW\ OXVW 5XQ 505 UGPRUPRWULIRWYH G OEQIV
VWUDWHJILF FDVHV FRQVLGHUHG L MFRALNG, 58 R $H 2FR.PEWD XIG
ZLOO LQIRUP WKH H[WHQW RI| ZKLF& DRSRIZGKHQ QL IS DFOVDH ¥ WD
WKDW DUH HQYLURB®H Q@WK DO \PbIHWWI EQJ@LHOA\D ELO LW\

7KLV ORFDO UHTXLDWEH QRS R Y WSIDQWRILFE OFK B LKRIQKMARZ WV R V|
UHSRZHULQJ RI XQLWYV WKDW XW LW M| K LR QUFHDW R Q R KB \W RRFO
RXW RI VHUYLFH EHIRUH DQ HT XL YDDOOHQMW O H 8 OIDHRGH POIRRAD W QF
WHVWHG D QHGSIOHFGI\GWR BV HUYLFH

$GGUHVVLQJ 1HW 'HPDQG LQ 3HDN +R.

SHVRXUFH $GHTXDF\

7TDEOH SUHVHQWY D VXPPDU\ RI WKH PP MRX LS5 & IDFSHD BV X F
IRU VXSSO\ VLGH HHVRXUFHNV IR URY R K MYHS EJHHHRQVK B BRU SR L

, 93 PRGHOLQJ DWLNWUR@E KRY SHYEXFHVHER® UL G PWREHWIH8R XUF
FDSDFLW\ LV DQ RQ JRLQJ DUHD RI WHWWXGYWDE PRXEGGBKLD
DYDLODEOH

7KH .53 DQDO\]HLG MNKHRY XALX\CDEL KA X G LQW RFIRPEH HVY H G
VWRUDJH KDOI KRX® XU KFRDWW BUHIRRX DIBHG UHVY UHOLDELOLW
KRXU FDSDFLW\ QHMGY SDFG/ VL DD QR BBIMHWG WLRE RYE UPHHW
UDPSLQJ QHHGV 7KH PXOWL KRXU VWRBXIK WHWRKBRBOWR PAH
PRGHO DQG LWV OBIFNIHO\L]BEBWRY WSHFRSBEN HORDSDGEHW\ FRP S
UHVRXUFHVGDWH 7OHEWBILOHEHORZ
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7DEOH 6800$5< 2) 6833/< 6,'( 5(6285&( $668037,216
3HDN /R 1HW /RI
'"HSHQGLC 'HSHQGL
&DSDFL

WR 3 %DSDFL

/HYHOL]J!

&RVW 0 &DSDFL
)DFWR

6RODU 3KRWRYROWDLF 33%
6RODU 3KRWRYROWDLF /$ 6RODU

6RODU 2ZHQV
6RODU )HHG|LQ 7DULII

LQG

'LQG )LUPHG DQIG 6KDSHG
WR

*HRWKHUPDO
&DVWDLF ,PSURYHPHQW
%HDFRQ %DWWHU\ KRXU
'LVWULEXWLRQ %DWWHU\ KR XU
7TUDQVPLVVLRQ %DWWHU\ KIRXU

1HZ &RPELQHG &\FOH *DV WR
1HZ 6LPSOH &\FOH *DV W R
&$(6

1HW 3UHVHQW 9DOXH DQQXDOL1BR\RW (Q H3XIRK FB® R
1HW /RDG UHSUHVHQWVWKKHQKRK Bl QKU J\YIRWLORDOB AR®XMV\ UHVRXUFHV LV PD[L

$V 536 FRQWLQXHV WR LQFUHDVH HRISMRDDWOD TG WK @D UWK |
DGHTXDF\ SDUDGLJP VKLIWV IURP DWDRBRBUWRDD QHW SHIHD!
HYDOXDWHY ORDG PLQXV YDULDE O Hi HIQRH3J J$ W B VIREKDEGIW RW K
VKLIWV IURP DQ DIWHUQRRQ SHDN WR MWQ RH Y\HRQ. MU SH D N WK
PHWKRG UHYLVHV AXKGID BOMW RDRSDG LGRIFS ALRFOQHZIDEBOML RIGI VIRIX U |
H[DPSOH VRODU FRQWULEXWHV YHU\DQIGWEHIR Q/GR FRES DI H G
DIWHUQRRQ SHDN 7KH 53 HYWLO DU B® WWDWWD LWH VR X W
WKHUH LV D FUL\W MWFXODEHGUIHRWR EHRFE K H UG POXIBEQRG JHQH U J\ \
DV EDWWHULHYV WKDW ZLOO FRQWH3\EXW B ONRRW WH QHXYH Q/IRQ &
UHVRXUFH VKRUWIDOO DQG UHGX R UNFKI WWKKROWW ECHO/QV ZI LW R/ A
3RZHU 6\VWHP

2QH RI WKH SULPDU\ REMHFWLYHV R IWWKHDWR OWEHHT YSEOVD 19 QULHOIF
VHFXUHG WR PHHW V\VWHP SHDN ORDEBVHKYBN BOVEDVWNXSSDY
WR VXSSO\ FRQWLQJHQF\ DQG UHSOBBHIHEQ VR SHYVHWIYGY VDAL
8QSODQQHG RXWDJHV DUH DQ DGGLMN.RODVHHEODQQLOQY BRQHF
DJH DQG JHQHUDOO\ EHFRPH OHVV W\HOKIEGHSHXEVEOH ,BDB S
LQWHUPLWWHQW YDULDEOH HQHUJ\WRODRIXYVFHYJ (%W REKAKV E
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'HSHQGDEOH FDSDFLWLHV IRU VRO DWHIEQ B\ ZFRPG YW V@ X WAKH-HL
HQHUJ\ RXWSXWV IRU HDFK KRXU RIL@X B @ DX HDOMRQ B DE W \P RC
6LPLODUO\ VWDQGDUG GHYLDWLRQ RD FIQ KBXWURKWS XM @DV R
PRQWK 7ZR VWDQGDMUW KGHHQY VB EWRQ R YAHB IDNRPUBDAKYROXH W
D GHSHQGDEOH MDBDFLMRQMDGMBAH OHYHO

JRU H[LVWLQJ QRQ 9(5 XQLWV PRQWKE\IBOWAQHWGZ DO KIS
XVLQJ KLVWRULFDO 2RSHURMMWR QD @GHMWYIHW KDBRQVGBHUH G
FDOFXODWLRQ WR ILOWHU RXW O HXHMV W\ARRKMHVWDRHE R XXWDX Wil
XQLWY ZHUH DVVXPHG WR KDYH D PRQWKG)\ P D I[RXWHQ B QIPHF'
PRQWKO\ RXWDJH IDFWRU IRU XQSODQQHG RXWDJHYV

'HSHQGDEOH FDSDFLWLHV IRU HQHUJ\ EVWRQDILKYIDBQYHKR/XEB
VI\VWHP GLVSDWFK WR GHWHUPLQHH®KEH BDR K @ VWVHWNQ WIQWD\ R\
VWRUHG DV GHWHUPLQHG E\ WKH GLVSWWHKDVPREBWOV ZLGHS|
FDSDFLW\ IRU WKDW KRXU

$ FDSDFLW\ IDFWRU ZDV DSSOLHGW RXNW@®HRWPH UH D GRISHWQIR
UHSRUWHG E\ WRERMdluation, M&dstement and Vferation of the Los Angeles
Department of Water and PoweEnergy Efficiency Programs FRQGXFWHG E\ 1DYL
&RQVXOWLQJ

7R FRPSO\ ZLWK 1(5& RSHUDWLQJ VWDQBRDGVIHSHY PWV QJ FA
DERYH WKH FXUUHQW LQVWDQWDQHR XWKH RIHOY H D(5RI VW Q O/ C
UHVHUYH2FDSDFLW)\ ARRIBWQRLOQN BX ILRFUWBG\QH R RWDRIQVRRI WUD QV
DGGLWLRQ WR FRQWLQJHQF\ UHVHUYDHHM'ES SDDYO\V QR W DS
UHVHUYHY DQG UHVHUYHV IRU X QS OD@MAHG DRVX WHQ B VD R | RHYG.
XQLWYV 7KH DGGLWLRQDO PDUJLQ IRXNQX®S/ODRWY HG \RKXWBDLIG
KLVWRULFDO R SKIUMDHVDR Q & Q SV B VR X WDXIMHI® FRIUIRQHZ X Q'
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YJLUXUH HSHQGDEOBFEW\ @B URHFREIFGHG &DVH

*UHHXMIR *DRLV QLR

7KH YOO JRB®% R% 6DQ®% MVR U HEEDXFIH R W @ DIMIBAZ*L G H
HPLWQ/LR FEBAW EHORHYEHOV $V SDUMRBW MHW RV R H* +*

U H G XQOF WILCRUHISD\® L | BV L5IHAHRX % RECBBEGH PHDQ G H G- +W KCHZD R F H
D O O R¥ D W/ U RF OHNFIMRIPW L HWIR DQIGDQ LLJWARSLQQLIOD 8QGHU
WKH 6FRBLQQ BOBNV DO O RRXWOIGEF WGRPLISPOIULW HOMRP  WR

Q WKH &LMRYV REQBIN UG DW PW HHLW \6WIE O LW ¥ L3I BQ YW RL
UHGXFHHPLROVLE\ UFHQW EHGRWEHO SHUFH@RZ E®IYHOV

=) DQG FHSHW EHORHYHOV 6GLWLRQDOO\@DRU QDU OR U
-HUURZ® W LIWQHRG PEMROV+BOBRG $% ZKLBEKTXLHHBAVWBXYWK FWUR |
UHGXFH HPIRYV WR EHORDHYBMOV DIQWR GRQVBQQ R58 G
WUDEDAMBDAD QD HU*RYHUQR D BUIRMG K. K DEMAKRIJRDHR N L
&DOLDAVQFDY DRGW P WRI 7KH ,53 L@YBW HVSPXOWVUDWR H J
UHGXFH LQRDN FHI I RPW RHMY L A& RWARD@BM H+ W WDV D U W XVERVI
FKDQJUBJIX®DW QORFIDUL R WIKLEKVY L O@LOLEPQWE W3 TVIXWXUH
VW U DL\@ HS X UR/LXILKQHIZ DUEHOGHAY J \HIQ1 CE F L Bl Q 18U HX W/ORD FWL B QMRVIL B [
IRVVHD SXRFHVVHV
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*+* HPLVVLRQV OHYHOV IRU ZHUH 7 PKOPKRY PHWHUFH
EHORZ OHYHOV GXH WR WKH SUIHROURNDLR QORMOIMDURSE SR
FRDO SODQWYV FRPSOHWHG UHSRZHUQQGJIJ6RDWWHWYRR®W JHHDQ
VWDWLRQV ZLWK FOHDQHU QDWXUD H® W HQHZ®D BB Q Bl RQHHRJHL

LQ WR RI RYHUDOO VDOHV LRLNVDORQG ODWHYHDY IRU *+
D GHFUHDVH FRPSDUHG WR LQ ZKLRAK*A$" 3 PRLVK/ILIRRNGUB G X
EHORZ OHYHOV

.33 FRDO UHSODFHPHQW UHVXOWYV LQHPSESVRRP DWEBRFWLRQ 7
DQG Q D *+* DGGHU ZDV LRBIOH BH Q@ SDIMVEF KQSWR W |
ERWK UHDO WLPH RSHUDWLRQV DQG GO RQ JDWHKILLIK HPRR GHQEEQ J |
UHVRXUFHV FRPSDUHG WR QDWXUDO JDWLPHVEBNUERSE IWKHU
6\WWHP LV H[SHFWHG WR UHGXFH LWV *‘StH UFHQYW LIRH)O/RE R D 3
(PLVVLRQV OHYHOV IRU DFFHOHUDVRGE DUWH §RDDEO HH QHQH U JAV
WUDQVSRUWDW L RIQVHZOHFW D O MFE W DR FQ MG DIQIXK DHY

,QFUHDVHG WUDQVSRUWDWLRQ HOG FS/RW.H QRDWVDICRY UHRPX @ YV
HPLVVLRQ OHYHO UHGXFWLRQ RI DSSERJKPDWHRWLOLJQD JUER
7UDQVSRUWDWLRQ OPHFIMURU FORRRQ MKELGK VERWWKGOUVRI
WUDQVSRUWDWLRQH®HFWRBUF MWR\ FOB\IRIRIKD WRIGY ELRQ':3 ZR
LQFUHDVH WR VXSSO\ HOHFWULFLOMHW R{UP WU/ R QYR UGV DWKIHR (3
%DVLQ ZRXOG GHFUHDVH GXH WR SHWUBQWSRUIWB o LIRS @ DF
$V /$':3 DEVRUEV HPLVVLRQV IURP WKHK WKHIDQV %RW AKLQLIR QV K
FULWLFDO QHHG IRU *+* HPLVVDGWQSRUEWDBEILRQ HQ HEWGE
DVVLVW LQ PHHWLQJ *+* HPLVVLRQV JRDOV

/$':3 DFKLHYHG UHGXFWLRQ LQ *+* HPLQYVLRQV \EBWORZHD UG
WKDQ PDQGDWHG E\ 6% DQG ZLOO FIRQM RQXHRWRUGW R U H(
\HDUV G6LJQLILFDQW *+* UHGXFWLRQ\W KDRHI FERIRHS0 BWHRSP SO C
1DYDMR FRDO ILUHG JHQHUDWLQJ VWDYWIRY RYHMO\WHDUV D
GXH WR SULFH G HIDOL Q8N VIKR D@ W XKWDBORVH VFHWDULRY DQDO
.53 LQGLFDWHV VLHGKXKFAWDRGV *FRPSD DN GX WRD OE X \LL QHR/ W H Q
SRUWIROLR VWDQGDUG RU HQHUJ\ HIIUBLIBQED \S WRRINHP \8 DRID
DQG VLJQLILFDQ®@XFHDWXHP\L WR RIGIQ VE LVQK ¥V WPIH Q MDY/
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J)LIXUH *+* HPLVVLRRRWSDWLVRI R U PRHEODQFH FDYB , 5 3
UHPRHQGHG/HFD1IHW *HPLWYVVLRYWLEYRVEHRE MWUDQMB/RR Q
VHFWRKURXGH WIGR WO LHODHDW LR Q
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SHWDLO 5DWHYV

YLIXUH LOOXV¥WODWEY WKHDNGRZO® QEHGW&BIVHHFRPSULVL
FRQWULEXWLRQV IURP SRZHU V\VWHBRFUHQEDEUB QWY DSEURI U
HQHUJ\ VWRUDJH FRDO UHSODFHPHHR®@W DD I¥HORZRIWW @ JE HW
DQG 7KHVH LQG MWLLRIXAD O HFROHW IBIGR HLUQF WHRP MG\ DLOD W H V
UXQ DQG IRU PRVW LQGLYLGXDO FRKHNVBREMNW LR QW H B CBHO IV
3URJUDP 3653 LQA@XYGHY BQGRAUDLSWIY U OVR[ SIHIGIGMWLXH O\ PDL
SURDFWLYHO\ UHSEDXRH PJQ W EBDWNPLLWRE LRHQHUDWLRQ DVVH
H[FHHGHG WKHLU OLIH H[SHFWDQFXQGHINL\QR DES5H R & UDIWHH
UHVWRULQJ WHPSRYIDSPHOWS DD UV XRHIB UBRBGHIPP SURNXQWYV DQ
WKDW FRQWULEXWH KHDYLO\ WR /$':31V UHOLDELOLW)\ LQGLF
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JLIXUH LO OBV W K B WWHRMDOIE® SUDIRMWI DA R PJE IDEQLOKHR IS WR J UDD W H
FRPSRQV PHISMULLRGKURXJIKHIOWERW U HFBQWRDW B $ F2AQLHR Q
FDQ ZG U KI®IXV ERR) QMWKLED) FR \Q&/ VF P@ O ZLL WIK L R X V@ WHRIX\
UHTRHWHW VH B U H RIY B U VBRI U/RKZ WDKW HYQ HKE BIL FILH QI U S P
EDVHG WRKH O D QBHUYIW F L FBRRV HEMWLE\@UW VQ URDKAHH XD DUVMAY D L
LPSDRW W RRWSKRX @B FMW RU 3R FEBQ/GN VU H GYQRHHGHY V XK 1L @ HRG
HITHFWKRI WDS URXIQOPX\GHQJ 3 BYVHWHPDEHOIL W536 ZIORKDO
V R O DHU J\H\OW RJ@G H B H URB LLH)GF\HKBI VDI Y/H WD D HOURB [DV IS RIMBWLH O \

FHQWK/LQ WR WRNEK E\ ,Q WROYWPWRIBKRD® HHHSOMD F
DQG&FHSRIHUH V XD R/IVG HE/ B RIVOR ML D WKHLAD E UWDQHZOE O H\ H
DQG FHHIQF\ HIBWHFGN 2 DQG WHIBUHHP LV V LIDQW KD R M LDV ISFRV LLPCS
ORZH WDV HW L R®EIK ON U RIPALRRU M/G B RMXE I W Y LDDQD @Y 6 HLFQ H
UDWHW B X &F HHDNMIDH VV  7KHR/H B/RAO W Q. [ A QQIW WD RREAHXUAN
RYHUOW R B \GHFWRH DKA L KRIU WBADD/WHF WQRW VEIN : K RLV U D DR/ \WR UV
LQ Q®MLGR GO D QSRR @ L VDKHW B HHR UDGMB DWLR Q

JLIXUH 7RWDOOUHOWH FMVBR P SURDEAWLV ADO \ED VQH &/ IRH EXGIHW
IRUBMW S5HPRBRGHGHDV
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7TUDQVPLVVLRQ DQG 'LVWULEXWLRQ 6\VWH

%XON 7UDQVPLVVLRQ 6\VWHP

/$':31V 7HQ <HDU 7UDQVPLVVLRQ 30DQXUW S\KIBMD U $'G3 HDHKD \
FRPSOLDQW ZLWK 1(5& 7UDQVPLVVLRQ 30DSMDQJLGWOQW GID W
QXPEHU Rl WUDQVPLVVLRQ DQG VXEWWUWDWQDUMSQRMB P IGQW
UHOLDELOLW\ DQG VXSSRUW KLJK OHSURNHRV UBDYRDYEHOHW
PRGHOLQJ RI WKH /$':3 VIVWHP DQG FARQPONGOBYVELREVI MWXFGE
RSHUDWLRQDO IOH[LELOLW\ DQG DXIRLGR®RW HQ:\¥ LDLAD OX AWRKQK
LPSOHPHQW WKH UHFRPPHQGHG SURMHIMRZWY NOR®XO0RYP ERVYL
EHWZHHQ 6FDWWHUJRRG *HQHUDWLQJ XWDWDRQHNQ® WH FHL
UHFHLYLQJ DQG VZDWEKXRIUD\E B W &R TN H USVDREHS HFAW HRIQW IR |
PRUH LQIRUPDWLR®W® E XOWWH P DDY® LIDE G OFLMD VKRIGIVHW R D G
RYHU WKH SODQQLQJ KRUL]JRQ

'LVWULEXWHG 6\VWHP

Q /$':3 FRPPLVVLRQHMBXPNVKHVWDLEXWLRQH B B\Q HADED H
0'5(36 7KH NH\ REMHFWLYHV RI 0'5(36 ZIHNMAU MER WKHGS HVR
SKRWRYROWDLF SHQHWUDWLRQ OHYHON WKQWPLYVERYD G/LVWI
VXSSRUW VHOHFW DQG XQGHUVWDGQG FL UFXR SVH | RU  HHLYJIK®\X
KRVWLQJ FDSDFLW)\ SPOG ®HKILMW DR DO HIEOHWHU R Y DRYW HP R S
UHOLDELOLW\ DQG LGHQWLI\ PLWLYMWVLIQRQFBBDRKMNRQWVKHR
UHFRPPHQGDWLRQV LQFOXGHG PDQDJLQIL KWL Q ® VDH UE R DI
FDSDFLWLHV ZLWIO RBIGE S BBWR SWR @IRWIKGY XV IRUW PDQG WK H
6&$'$ GDWD DW WKH GLVWULEXWLRQ OHYHO

(QKDQFHPHQWYV WR WKH 'LVWULEXWLRQ 6\VWHP

/$':31V SRZHU V\VWHBP WHI\O EHRAL\W® H W \ZKRMQVFRIR IS D IKMGE. VIRV L H V
+RZHYHU WKHUH KDV EHHQ D VWHDGYXUQ®WURDQVRI LROX W B HH MJ
\HDUV GXH WR WKHULQRUHBVWVHGBGW XPBRHOOUDVL RILQW BQ®E VY
LQIUDVWUXFWXUH BFAKH B | LG BOVWW UXE MK WG ZIDYYJ L\V@ K M/ OF L W
JURZWK EHWZHHQ WKMHQG RDNQGHDFNMY WRMWH@ ® RIHVSDQ

7R DGGUHVV WKH §QREDHPUKIFVXUH WEH33BRNQPKHOA DELOLW
353 LQ Q WKH 353 HYROY H& VMR 5W IOH DFEXLUOULF\Q W
3653 ZKLFK LV FULWLFDO IRU WKHQUESGRNERPHQM &8 | L\ KWHD VY
WKH *HQHUDWLRQ XEVW@WPLR/Y L FD®D G6HIPWW U LTEKLW L R Q F ®WG\H \
UHSODFHPHQW RI GEVUWRVVYBXWY R Q SERMEHORAV/P HIMW ZBQG DV LQF
QHZ WHFKQRORJLHV VXFK DV 'LVWULEXKRH@®W B$OWR R VW LIRIY
LQFUHDVHG VLQFH WKH SURJUDPYV DGFIBSWQR® 0R WKDYM
SUHYLRXV ILVFDO \HDUV DQG /$':3 IWRP IXUWRHU LFIHQOEHG
WKH DVVHW W\SH IRU WKH FXUUHQW ILVFDO \HDU
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/$':3 LV DOVR UDP S\ QWRXBQHIERWW G YDQGE HR @ WQ RW R URIQLUW V (
VIVWHP DVVHWYV 7KHVH HIIRUWYV L QFIOWGHIVE YW HGL PS B b P\H R
ODQDJHPHQW 6\WWHP (506 DQG 'LVW U MEXWLKRIR % XKV R/KDIW HR
/$':3 KRSHVY WR REWDLQ QHZ WRROV BIQGWRHYHORSE QM Z QMWVH..
UHQHZDEOHV ZKLOH PLWLJDWLQJ SREHMWIH® @LWK AKRQ K HLHW*
LQWHUPLWWHQW UHVRXUFHV

'HPDQG VLGH (QHUJ\ ODQDJHPHQW

$W WKLV WLPH WKH 'HPDQG 5HVSRQVHJ'55 WMBOWW IRDQ N
&RPPHUFLDO ,QGXXWURQDODQG ,GVILRYRWPILHY WKH SDUW
DERXW WKH '5 HYHQWV E\ HPDLO 7KW KSHLWWYBKILDIEQW JZQDQL
6\WWHP %06 WR H[HFXWH WKH SUH H\HWBBGOLVKKIE 'BHO YR
SODQQLQJ WR DXWRPDWH WKH &,, SURJWDSR GV H PODOHPIHHP N
6\WWHP '506 7KH '506 ZLOO FRQQHFW VDRV WG HFX \FF\R R B H B W!
DQ 2SHQ$'5 SURWRFRO WR SUH HVW D BVL VEKHAGR P B BALQU HW KIHR L
ZLOO HQVXUH WKH HIILFLHQF\ RI WEKFDSURBHWY FCHQ GHIXEUHC
HYHQW 7KH '506 ZLOO EH D SDUW RI FHKI8DQDWHR QW HE VA
'(506 SLORW 'XH WR WKH QDWXUH RIWWRHSFQWRXYLBDWQ
FRQQHFWLRQ WKH '5 WHDP QHHGV BXWH \D/QIEQ ¥ HW WRP WWKKH F R

$QRWKHU LQLWLDWLYH WKDW LV EHLWMDKHLBB®HEHQWIHISO E'S V&
7KLV SURJUDP ZLOO DOORZ SDUWLFHSDMIO®DI WKNLGHQ@WL M
SURJUDPPDEOH WKHUPRVWDWYV VPDURXW KRZWYP RKWD WRYV WDW
VROXWLRQ IRU $& ORDG DGMXVWPHKQHYHD DIUQ B IDAR UPSLAX
WKH SURJUDP ,W KDV D JRDO RI QOPDAKHBK WUDGXUDWRANU
SURJUDP ZLOO UHTXLUH FXVWRPHUV VWR3HKRPRO GIWHKURW KK
FXVWRPHU VLIQV XS IRU WKH SURJUDPIJRWRA$'BYYOZHBVHW
HQUROOPHQW GDWD WKURXJK $SSOLFDWMRQ ZIWRIJUDRELRSS
GLUHFWLRQ WKURXNRP$3 YLMWKHXBEXMRQ WKH BURUKNDIPWRUTV
DSSOLFDWLRQ ©6LQEGH SWEHRIHNPGUH QWHLDDAMAM W KHR DLIQWHUID
/$':31V ZHEVLWH | ZVDQVWEWHWDDRBYH W RHWEZRHHIH WKKH WZRESDUWL

/IRFDO $LU 3RO DXIDYD/QW D QG &RPPXQLWL

/IREDO $LU BROOXWDQWYV

,Q LWV $LU 4XDOLW\ ODQDJHPHQW 3QD QM XPADBW \ VORI B REX
'LVWULFW 6&%$40' HEWRWWROKREZYYWKHLDY HBDVWLRQY XDHU H
WRQV SHU GD\ LQ 6&$40' SURMHFW R LWKDWQVW HQDWH H @ ¢
GHFUHDVH WR WRQV SHU GD\ LQ W R QW RSHWU SGI\ GO\ LC
WRQV SHU GD\ LQ 7KH PDMR WHFWHRS WRLMVRBHGXRW L
HPLVVLRQV GXH WR FRQWUROV IRUZRQHRIFORIVWRDG HIXV S
SURMHFWHG JURZWK LQ SRSXODWLG QVE & & &$PK LEFHOMZ PIHMH V
ZLOO LQFUHDVHVKR IDAYE RQW MBHDKSIRUPQR P RLVWLRQV UH

),1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

JRU FRPSDULVRQ WKH FRPELOQHRELVWODMROYNVIHUBPLOHN:3RV LQ
JHQHUDWLQJ VWDWLRQV +DUERU #DUQHV ¥VKRWWHMHRBBRGIL
GD\ LQ ZKLFK UHSHUHAMHIOW WRI WKB8DLO\DERHIUIWDIERQY LQ W
6RXWK &RDVW $LU %DNEBPQVVIKRIQURIZRR /$':31V LQ EDVLQ JHC
DUH GXH WR WKH XVH RI QDWXUDO JDWURQGYV D\GANYHDRM HR®) 1I
/$":31V JHQHUDWLQJ XQLWYV

$ NH\ UHJXODWLRQ HPSOR\HG E\ WHPILF&$ARID WIRJ R P &XVIHWLR (
LV WKH 5HJLRQDO &OHDQ $LU ,QFHQWURBWVD®D UK EWS, G (&VS$ PO
PDUNHW GULYHQ UHJXODWRU\ SURJUDWKWW®SMB'GVLE [LVW M
SFRPPDQG DQG FRQWURO™ UXCGHPLVRURQY LH[EWHIBY. QLWK R DV
SFRPPDQG DQG FRQWURO’® UXOHV ZKLFKV\®DRMLRIQ® UW KFHR PHERX
HTXLSPHQW ZHUH UHSODFHG E\ D IDFLODWXZQOH GIHPRYNQF
\HDU )DFLOLWLHV UHFHLYHG HPLVWVILRD®G DQDRUBEFLRYV5FH\D O
RQH FUHGLW JUDQWY WKH ULJKDW MRLWRHW RRWW KOYE RIX LI
WKHLU 5(&/$,0 IDFLOLW\ DFFRXQWYV PR AR YHDUW BB/ S, ® E W
PDUNHW GULYHQ SURJUDP EHFDXVH WKG3 5Z&\W F R QDEMHORXUV
HPLVVLRQV UHGXFWLRQV WR EH PDIBB LQ WKH PRVW FRVW H

'"HVSLWH DFKLHYLQJ VLJQLILFDQW L PASKIHR YSHDR/WA\Q W W\ H.IDU $ L UV K
&RDVW $LU %DVLQ VWLOO H[FHHG\GW KRU | E& WKDR] BXIE MLFGK §
PDWWHU 7KH 6&$40'TV $LU 4XDOLW\ VORI D/AMEBQYWJI B8 ORY
HPLVVLRQV DQG EULQJ WKH DUHD MDDAORG DWGWD LIRRP HPW VH/IL\K |
SUHFXUVRU WR WKRIX(R®& W HRQRRRQBIW RI@H QRA DKW STRRO O X W D

,Q '"HFHPEHU WKH 6&$40' DPHQGHG WHKHGEXEHS 12 [UHB X QDR
WRQV SHU GD\ E\ \HDU ,Q ODUFRK. U 4XD/O S VY \WDRIDWK PIH C
WKH 6&$40' DGRSWHG &RQWURO OHDVXUH [&6FLYVWIRQNV DI
DGGLWLRQDO WRQV SHU GD\ QR ODWKHUS5WMK®,Q SURDVD R HI
WUDQVLWLRQ EDFN WR D FRPPDQGURJ & LR QW WR-D/ W HENKEDLOODF
&RQWURO 7HFKQRORJ\ %$5&7 OHYHOLBQB® WEROVK VRN PEQ
UHTXLUHV WKDW LPSOHPHQW D W HRQWR DR$ SHAHPH HFR P S O H

$W /$':37V SRZHU SODQW IDFLOLW DHWL @QIOXOQR WW KD M 1B HDFGAY DLGF
FRQWURO HTXLSPHQWHALAKLREGXRHDMWLDHDVW  SHUFHQW |
LQ 6&$40' UXOHPDNLQJV WKDW ZLOO WMXFXVDW LMQ 3%\&/ARY |
$QJHOHV %DVLQ JHQHUDWLQJ IDFLOIMDRBIE GHMRVARPRRE Gol D&
LPSOHPHQWDWLRQ VFKHGXOH

'LVDGYDOQWDJHG &RPPXQLWLHYV

,Q $XIXVW WKH %RDUG RI :DWHU DRBG3WEXHU( BRIPVP\L U M IVRQ
, QLWLDWLYH (0', LV D GDWD GULYHQVIKRZHZHRQOO AM'KBW ISWURY
VHUYLFHVY DQG UHVRXUFHV DUH GRVV$QUEXWB@' IBAM D-H R PH RXW
ERWK JHRJUDSKLFDCD\ODY GXE HQ R WRHHILD/IR(RY L WHR6 FBIH ZKHYV
ZKHUH DQ\ GLVSDULWLHV H[LVW 'DWD (6 RCSAHAPWGRIY DRSRD
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/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

LQIRIRRDWE R'XIV WY LFHWBQGBWIRUIRLY WRHRHIIRAL REU ¥ DXR
HQVXDOW \U@®HBXVWOIHDVS RRGIH UBDAKWE D LIVQG VAVT X LKAH
LQLWDDWRYMQBEDWR ZHDMAV HVKRXRX IDKH. | R A RI® BW G VL D
FRUQGBH\RV /8 PDQRHIGIW DM G EBFWLFHV

LWKSUWQ TURPYWDBHKRO S VW DQW LIGH G TXILWIL FPH W BKRLFF K
ILIWEHH VHGHFW YIEQ L WX/D DQI RABX B DRR VAWK D MH P R YAVWIB WOW K
P X O WDL\BSHHFAS \/ 3% VRS H U D VE DRI RDIDIG LSTX B\ X WIHWIPGNQRWP HALX V
L Q F HQBVIRYI WD E W HW B URHHOWH PD QTBR HFFH QWM P BADWIHE DLOQMHRG D O
ZLWK 737V SWWR HVZHWKD FEH 6 SIRM N G @ HFQ W IDRIVL ZAM KRP
WKH LGWQWHWHGEY MR OXGH® K BU RDUDY R OWH \E HIQ HURW V
VW D IBHIK RQ S X W

JLIXUH (TXLWWWHUWBRTKHRI BBBWQOLWLHV

(0', LYD ZD\ WRDW HRE WRFR\M VIXD @HRID Q8 WL B Q' DR OKFDM R\ HGAD
IURP FWR/HV REHIWBHERALF\RE P H D GADKGHEH U M/ W KG@ QU MH WARRRO H
$V WEHHDJRMHVFIRQDEE GL EX FOUFES\W RRQN7UD WWL\K IBO'SE /$
PDNH)RUPHG V&R Q/PDQDWI®GHRIIVHELBJ GB VIS G DNWARX D O
QHLJKRRG V\R, WHIEHN YOD M/ $VKBD\V D \RQNV WG W\ R PRHRUP DK
ZRQGHHQ RIJKWVWR BRXWHK O OL,Y H HPKIHOWMHDY HOY [RA HVONY HIG,
RQ WKMW 6LGH""

/$': 3 VWDN WKRIORG \VUHU H \BEM WGV IOV OQGH(Q J, WHRUIW FDRBRILB G
LQIRIRRDR/Q :/8YV SKKACHV I AXH OWGEFRF HPHKMWVU\LFV

), 1$/ $XIXVW



/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

JLIXUH (TXLVMWWHUWSROKHHRI BSRQOLWLHYV

/$': 37V &R UHSRIWDRFEHP PUR XS \LYROR UEXEBWE € G PO \WKD! IR U
(0', UBRUWIDYD LV WHB RO DHRPWVSERIDQ IV DHFW R VIVJ Y ® K] D'\K HR
IUHT X HRQ FG IR HFF@H R QI UIRID W K ® H RMLRDAD QG M B H GREL QVEIH RW \
LQIRIRRD WO RFW K H MG DW D HIG \ FRE ORIE VEBUISHRWIKINY S UFR YWADD | |
G H Y H® RSV D6 G DWHES. RRIVPIDEHMWHEKIW H (8 S R UWH@V DUVWKL B
UH S R WV\W\RHPWRY G PAMDQRP OO W

7KH QRW M DWK IPF H\D WHS ER GH DQ & HDGHLG/ S BR LE D ORQ\HRRY

W K U BBH 0D \ HOIVQV KER M QH VS FF\R]G HF RKIQWVQ F&V RER QKERRGFE O
DU H DHG DRV DL/ EHIKBW H @ DWW FOD ISE U W HF U XA E HDWYV SEF B GKHH D W
PDS ADLQFRUQGRUDDHWQ IEY WX REQRPLD EWV IOOONE LRIQU D
SROQ@BEWERQWX\D F\VBY WR QD MR DL\PSIOHRHERW RIDSYVRYH ODRY
QHLJKRRG RPERQGHPRKLFR/\D AUKH &LIKMHY LO DEFQVWE HR&DQ D
&R P RXW L H\RYPKQWDIDONK 6F JRRQL(Q Y L HRE F D \WDR\R DXV 31 V
WR GHWIH &P D LAARR® W L H VODWD GUW\DDWG WIDLEHD BIRWR G P& M R/U
PHW ELRY L G3E QW DRIDOO GHW

("0, UBRUW YEB UW WKH GY\R BRVE YOQXDOGC MH PYBWRDW@H BRE
WKH' I$ ZHENLW KIRUWH®PORSCSHEFK RHBRIQR BGW KK E RXKWHSG
GDVHKERDXPHDUV IFrMIUWRHFQGW HYILIBY HPHRLY WX/ WK W HRDX K
VW U BWHQ \ | W RIKIHRAE IDDAMKHHED E KPP H W K IKE ISIDWY/G L IP\S UM D QWVR W
BJL QIS D D HEBR A AF BOC WD RAHRU WY YEHVR\D VUK D & RIUIRHU E RYAPU W/ I H L
YDULRRVUOBWHUBM. FHV3 )LIXU BYG VER ZH[BIR®O PDD QG
GDVHKERIH S RUKH I RIIWRIHQF KWRJWRPEVYHWY RBRW NV HIB Q QEGH
RQ /$'31V SXHENVEZIZHO D GEPSHH X W UR F V

), 1$/ $XIXVW



/IRV $HOHV "REDWWRLU :D@WGE 3RZ BRU , QOWHIHV RKWIB@

JLIXUH ('0, +HlULJHYPPW PR Q JHRIZWD P

(0', LVDQ HYIRSURFESW Y$':3IRHV VKK WR X FSRXENDUHRE FHRKEX E O L F
FDQ MHWVWKH VOO X D@/ W HSBW M L DLRD\E B N HERFBIYN \DRY G GSHU M B/ K\M
G D W MMLYIHAFR PRH QNN K H YA QY LSYRIHZS MAKWLBWRY MIEDR\S R | R KDHQ W R
WKH SUUHB QWL W EDWH \& X\ERY DN H K R D & HENRVDAP MWK bl VENE B\ B R
/$': 3 D Q GPXQRRV\H$D UMRIL\AD O DWH QM VR XQU FOHIKH IV YK HZPHRWGV
ZKH@ S LEOMPPHRQRRIMNWR UR Y PI® HIQMW \D OQJRP BIGEW D N H KRDYSHH U V
DVNHKEBWW $3 DUWLFREDWHRRDS®RJUDV ¥ R @D \&LR/H HE M HBH
UH SR $W UQRBAQ JD@HHPE F H3 DRV BR PR X K GG I QRD O K HVG D W D

/$': 3 HYDO XD \WHERGJYLQ\Q G RHVE RJ BIRXDRIGIDED J HUD/E DU
WR XHGDWBHWR WR K POHURHK HRL UPSUIRG SDRIR V RIW WER MDD O MWD
DG G IDW LIRQ BM ZEHHEKHG PDQ H BH\D QV RDPWRD RGN EQ XA ORE

U H V RGW W MBI P LIQIH HIF VL YRHH FKKCR/$M VW K H, (8 U R JWRIF H HRGIVF L3H V
ZLOOHE WR D®EUBRY H\R IO \& DU RH D SV

&RPRXW\ 6ROD

YRU EXHN | B2V \ HW K$D JRIOKED UW R HQWHR DRYZ U3 /KDEHHQ

X W L OW KHD & V@ EF W BNDQY KWE/H WLRV RIXEW' BI EWHOGRW 3D R EU DHP W L6R Q
LQ GREY.DO PRYGLI\LRQD Y/ SFWRWURD E/HHW WHBDRMSAD) HUIND LHOT M IDADISE O
JHRJKLB B O QY K& IPYCHD Q HRUU GHQIG W BRW WD QHGY R W D EXGULL\R/QD PW W IK
/$': 37TV VHUYUEWRGW LW DMVYN BOWUPHG 'R3V 6RO BQW,IQH

), 1$/ $XIXVW



/IRV $QJHOHY 'HSDUWPHQW RI :DWHU3SRBDKWUSRYWMHIUDWHG 5HVR

3URJUDP UHVXOWLQJ LQ WKH 6RODUWBHEHREWWDDAWRRQ RWW UREF
WKH WRWDO LQVWDOOHG QDPHSOMBWMH EBYDSHP\W UBIO LIFH@W (
DQG EURNHQ XS LOQWR WKUHH SULPDUD@® DX\V K| MFOWLR GW (R
,GHQWLILHG DUHDV RI ORZ VRODU SHE&BWWBWZIIRWQK ZBIUHD ¥F
&DO(QYLURBFUHHQOWRRGBHVD BWRID® BTHRY FRPPXQLWLHV

2QFH YDOLGDWHG WKH 6RODU 3HQH \WQBWHLRHBHEHQHIZ\DV X
OLYLQJ LQ DUHDV RI ORZ VRODU BHQBAWHOQWILRK 368KRHIBDIRFDO
LQFUHDVHG PRQHWDU\ EHQHILWY DQGSWR WLERIED § UL ARRI MR SN
IRU FXVWRPHUV OLYLQJ LQ DUHDV RLO®@HRGE NVROHDQWS M EHMQD
VWUDWHJILHY DOVR SURYLGH JHRJUDSKILFK GRGKDEWY WROL
FDSDELOLWLHV 7KH LQWHJUDWLRQ Rl &DO(QYLURG6FUHHQ GD
SURJUDPV DUH EHLQJ GHYHORSHG

7KHUH DUH RY HU OBH\S IWMMHIU HXY CRGUBMNUWAVW B Q-G LW WH QOWMDRMOD BIGLV S|
/$':31V VHUYLFH WHUULWRU\ 7KH /$':3UK/DWD RIGH Q JISD R B FVKIDYUD
LWV VHUY LWR WHIW WIHW RIW N QAM U Y YKERHAM. DXIW HGGW W R3':3 KDV
LQLWLDWHG LWV (0', LQ RUGHU W Gi MHULYQLH MV KH VLS/IYXIHW LRIIVI L
UDWHSD\HUV ,Q DGGLWLRURJIJWRR B WGV MAN \RRODW'3 DQG W
,QFRPH &XVWRPHU $RFUBINVF KD&$LPROXGHG &63 DQG PDQ\ HIILF
XQGHUVHUYHG FXVWRPAYNVUREXYHMKHW.DQ LGHDO FRPSOHPH
HITRUWY VWDWHG DERYH 'XH WR /$GBYWWMHUFRQYWUDPNVRMHRVHU
&DO(QYLURG6FUHHGVRRUGIH BEGBWIMRR DO LQVLIKW RQ ZD\V W
SURJUDPV /$':3 LV ORRMR)BFRRWAM XDYV UMWV QIIROQWVSUQRULW
GLVDGYDQWDJHG FRPPXQLWLHY ZKHQ SRVVLEOH

6WDQGDUGL]HG 7DEOHYV

5SHIHU WR DWWDFKHG VWDQGDUGL]HG WDEOHYV

),1$/ $XIXVW



6WDQGDUGL]HG 5HSRUWLQJ 7DEOHYV
IRU 3XEOLFO\ 2ZQHG 8WLOLW)\ ,53 )LOL

&DOLIRUQLD (QHUJ\ &RPPLVVLRQ

(QHUJ\ $VVHVVPHQW 'LYLVLRQ

328V PXVW VXEPLW WKH IROORZLQJ IRXUY GRUDIQ GIRPE®ILNAGL RDE
DV SDUW RI WKH ,53 )LOLQJ 7KH (QHUJ\ &RWRLWXERIQOVH®EF W
PXOWLSOH VFHQDULRV WKRXJK 328V DWHIRQ RQUHH VK HQHD® WK
PHHWY WKH UHTXLUHPHQWYV RIQX0 6GIPWDRRXVW EH UHSRUW
6WDQGDUGL]HG 7TDEOHV WKURXJK WKH SODQQLQJ KRUL]RQ

,QVWUXFWLRQV IRU ILOOLQJ RXW WKBIUWDROHYY HSRUWQ G5 FE

'"HVFULSWLRQ RI :RUNVKHHW 7DEV

$GPLQ ,Q8ROLVWLQJ Rl FRQWDFW LQIRUPDWLRQ RI WKH WDEOHV
XS SHUVRQQHO

\HDU DQG WKH FRQW U LEXWHMROFDSHR BEW WRHWB28TV SRUWIROLR WF
GHPDQG

(%7 (QHUJ\ %DODQFH7ABIMEOIDO WRWDO HQHUJ\ GHPDQG DQG DQQX|
VXSSO\ IURP YDULRXV UHVRXUFHV

*($7 *+* (PLVVLRQV $FFRXQWLQJ 7DEOH *($7 $QQXDO *+* HPLV\
UHVRXUFH LQ WKH 328V SRUWIROLR WR GHPRQVWUDWH FRPSOLL
WDUJHWYV HVWDEOLVKHG E\ &$5%

537 5HVRXUFH 3URFXUHPHGWC AWVDAK HAR VRPRBUWUHVRXUFH SODQ W
WKH 536 UHTXLUHPHQWYV
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JRRWORWH [fDEOH /LQH '"HVFULSWLRQ

&RPSULVHG RI SXPSLQJ ORDGV IRU SXPSHG VWRUDJH DQG FKDUJLQJ ORDGV IRU RWKH
ZKLFK PD\ RU PD\ QRW LQFOXGH UHQHZDEOH UHVRXUFHV 1R GRXEOH FRXQWLQJ RI UH

(%7 QHW HQHUJ\ IRU ORDG *+* DVVRFLDWHG ZLWK HQHUJ\ VWRUDJH LV DFFRXQWHG IRU D
*HQHUDWLRQ RQO\ 3XPSHG VWRUDJH IDFLOLW\ UHFHLYH LQIORZ RI ZDWHU IURP &DOL

(%7 D|SXPSLQJ 3XPSLQJ ORDG LV LQFOXGHG LQ IRRWQRWH DERYH

(%7 DP [THQHUDWLRQ RQO\ &KDUJLQJ ORDGV LQFOXGHG LQ IRRWQRWH DERYH $00 VWRUDJF
6KRUW WHUP DQG VSRW PDUNHW SXUFKDVHV RU VDOHVY DUH QRW UHOLHG RQ WR|VHUY

(%7 BSHUDWLRQV /$':391V PRGHOLQJ GRHV QRW LQFOXGH WKH PDUNHW

(%7 (QHUJ\ VKRUWIDOO LQ GXH WR RXWDJHV IURP ROGHU JHQHUDWLQJ XQLWV WKpPpW K
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2017 Retail Electric Sals and Demand Forecast

Overview

The 2017 Retail Electric Sales and Dewhd&orecast (Forecast) supersedes the 2016

Retail Electric Sales and Demand Forecasha<City of Los Angeles Department of

Water and Power’s (LADWP) official Power System Forecast. The Forecast is the basis
for LADWP Power System planning activiencluding but not limited to Financial

Planning, Power Integrated Resource Planning (IRP), Transmission and Distribution
Planning and Wholesale Marketing.

The Forecast is a public document. Only pultijcavailable information is used in the
Forecast development. (This practice has become a standard among California electric
utilities.) Being public data means all dataurces are auditable. LADWP Planners
developing alternative scenasiasing their own proprietadata should adjust the

Forecast accordingly. The Load Forecast Gi@Hg) is available for consultation on
making adjustments to the Forecast. Fbeecast includes unpublished working papers
to aid Planners in develom alternative scenarios.

Data Sources

1. Historical Sales reconciled to the Gusier Care & Billing (CCB) Consumption
and Earnings Report through December 2016.

2. Historical NEL, Peak Demand and Losses reconciled to the Wholesale Energy
Resource Management website (WERM) database maintained by the Energy
Reconciliation Group.

3. Historical weather datis provided by the National Weather Service and Los
Angeles Pierce College.

4. Historical Los Angeles County employniafata is provided by the State of
California Economic Development Division using the March 2016 Benchmark.

5. Historical population estiates and projections apeovided by the State of
California Department of Finance Demographic Unit.

6. The long-term Los Angeles County economic forecast with quarterly short-run

updates is provided by UCLA Anderson Forecast.

The construction activity forecast is prded by Dodge Data and Analytics.

The Electric Vehicle forecast i®usistent with the 2016 IRP.

The LADWP program energy efficiendgrecast is based on the AB 2021 goals

adopted by Board Resolution and is dstent with 2016 IRP. Historical

installations are vided by the Efficiency Solutions Group.

10.The forecasted impacts of the Energgependence Security Act (EISA) and the
Huffman Bill on residential lighting rely on the Energy Efficiency Potential Study
prepared in 2014 by Nexant.

11.Projected solar rooftop instations are consistent withe 2016 IRP. Historical
installations are pragted by the Solar Energy Development Group.

12.Electric prices are based on FYE 20dWwer System Case 4 developed by
Financial Services Organization.

© N



Five-Year Sales Forecast

The Forecast represents total sales that witbbézed at the maténcorporating future
savings from known energy efficiency technologies anddutnads expected to be

served by distributed generation. The Forecass et include changes in sales that may
result from emerging technologies. Private enterprise and government are both currently
funding new research mainly in the purgoislow man-made climate change. For
example, the State of California has a@olpan ambitious Energy Action Plan that
includes four “Big Bold Strategies” for significant energy savings. The Energy Action
Plan requires all new residential constime to be zero net energy by 2020; all new
commercial construction to be zero peergy by 2030; Heating, Venting and Air
Conditioning (HVAC) industry to be re-shaped to deliver maximum performance HVAC
systems; and all eligible low-income custnsibe provided with btost-effective energy
efficiency measures itheir residences by 2020.

The historical accumulated energy efficiency and solar savings reported in the Forecast
are from 1999 forward. The 2016 Foreaasty included savings from Codes and
Standards from 2012 forward; in the 2017deast, historical Codes and Standards
savings for the years 1999 through 2014dobon California Energy Commission (CEC)
analysis are included. True accumulated gyefficiency would more likely be dated

back to 1974 when the Warren-Alquist Act passed in California but accurate records are
not available. In the Forecast, projectedrgy efficiency and solar savings are expected
to occur uniformly throughout theear as a simplifying assumption.

The LADWP billing system underwent a conversin September 2013. It is the opinion
of the Load Forecast Group that sateBYE 2014 and 2015 are under-reported.

Estimated sales for FYE 2017 are 255 GWH. drpercent below recorded sales in FYE
2016, and the compounded growth rate for sales is estimated to be -0.4 percent over the
five-year budget period. This result is maialyributed to accerated incremental

savings from LADWP'’s energy efficiency and solar distributed generation programs, and
expected increases in real electates. In the Forecast, electric rate increases are lagged
one year to allow for customer behavior to change.

Historical and future retail sales would significantly higher absent LADWP energy
efficiency and solar distributed generatimograms. Based onstalled savings, sales
have been reduced by 2679 GWH since FYE 2000 through LADWP-sponsored
programs. LADWP is accelerating these savimggrams and retail sales are expected to
be reduced by another 2244 GWH otlex next five years.



Short-Run Growth

Accumulated
EE & Solar Estimated Sales wo
Fiscal Year Retail Sales Savings Programs & Standards
YOY YOY
Ending Growth Growth
June 30 GWH Rate GWH GWH Rate
2016-17 22878 2679 25557
Forecast
2017-18 22880 0.0% 3260 26141 2.3%
2018-19 22663 -0.9% 3854 26517 1.4%
2019-20 22520 -0.6% 4366 26886 1.4%
2020-21 22492 -0.1% 4724 27216 1.2%
2021-22 22613 0.5% 4923 27536 1.2%

Retail Sales Net of Energy Efficiency and Distributed Generation
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Peak Demand Forecast
Growth in annual peak demand over tiext ten years is 0.4 percent.

Long-Run Growth

One-in-Ten
Fiscal Base Case | Growth Rate Peak
Year End Peak Demand| Base Year Demand
June 30 (MW) 2016-17 (MW)
2016-17 5733 6235
2017-18 5854 6347
Forecasf
2021-22 5889 0.5% 6423
2026-27 6129 0.7% 6640
2036-37 6716 0.8% 7288
2040-41 6998 0.8% 7600

Weather-normalized. Actual peak was 5762 MW in 2016-17 and 6432 MW in 2017-18.
2Forecast has been modified to include all-time high occurred on August 31, 2017.

The System set its all-time higlegk at 6432 MW on August 31, 2017, a 1-in-12.6
weather event. The weather-adjusted One-in-Two peak for 2017 is 5854 MW. The
previous System all-time high peaké®43 MW was set on September 16, 2014, a 1-in-
10.4 weather event. Includedtime weather-adjusted peate normalized DC line losses
from the Nevada-Oregon border (NOB). NOR line losses at the peak hour on August
31, 2017 were 224 MW, which is higher thae #iverage loss df73 MW used in the

peak weather-normalization calculation.

The following graph of the One-in-Ten Pdakmand Forecast is used for the Integrated
Resource Plan (IRP). Peak demand grayatherally has been diverging from sales
growth. In the last 15 years, annuatgentage change for Total Sales was 0.1%,
compared to 1.2% for Peak Demand. To incorporate this, in the 2017 Forecast, LADWP
used a slightly reduced System load fagthile keeping its assumption of future peak
being a constant load factalative to NEL. Adjustments are also made for the Huffman
Bill, energy efficiency, electric vehiclesd solar distributed generation.



One-in-Ten Peak Demand Forecast Comparisons

6500
6300 S—
6100 W
5900

5700 /

5500

2 -
= 5300 ./
5100
4900
4700
4500 T T T
T S S S S ST T s s
FYE
‘ 2017 Forecast —— 2016 Forecast ‘

In general, system load factors arentieag down. Given a constant energy production, a
lower load factor means a higher peak. eehconsiderations are generally thought to be
contributing to the lower load factor: 1) costers are making greater efforts to conserve
energy but during extreme weather events safety and comfort predominate over
conservation causing the peak to spike; &)rtfajority of the historical and forecasted
energy efficiency effort is oriented towareducing consumption rather than peak; and 3)
solar distributed generation production peakon-coincident with system peak.

In contrast to the trend listed above, future load factor may increase if LADWP sees
greater demand forward use of electric vehicles.

Summer system peak appears to be shifting toward later hours primarily due to the
growth of distributed solar generation and glewehicles. Three of the last five annual
peaks occurred at Hour Ending (HE) 1700.D\WP models the peak to occur at Hour
Ending 1600. Planners need to be nithdf the potential load shift.

The impacts from Demand Response programluding XRT Rates and Summer Shift
are not included in this Forecast.

The Peak Demand Forecast is primarily used in the following areas:

Integrated Resource Planning
Wholesale Energy Marketing
Distribution Planning
Transmission Planning

PwpnbE

For most planning, LADWP uses the One-in-Ten Case Peak Demand forecast rather than
the Base Case forecast. LADWP’s policy i®tmsure reliability irtimes of volatility by
controlling its own generation capacity.aRhing at the One-in-Ten level has proven



over the years to be an effective tool is@ing system reliability. The One-in-Ten case
is based on historical pk day weather events.

Plausibility

To measure plausibility of our salesdoast, LADWP assumes that growth in energy
efficiency, distributed generati and electric vehicle consption, negative or positive,

is in a steady state and then compare2@i& Forecast prior to adjustments to historical
periods. The forecast prior to adjustments for program initiatives is called the unmitigated
forecast. In the unmitigated forecast, thenge variables are employment, personal
income, construction activityna retail electric prices.

The 2008 recession coupled with historicallyoéious energy efficiency and distributed
generation programs implemented betw2@80 and 2016 lowereddhrajectory of
electric sales significantly. Without the growthelectric vehiclesbased solely on the
economic variables in the Forecast and assgranergy efficiency Codes and Standards
remain in a steady-state; sales will not reach 2008 levels until 2022.

Sales in FYE 2014 declined unexpectedly given a strong underlying local economy. In
the 2016 Forecast much of this decline was ateibtd the change in billing systems. It
was understood that some bills were defeazthe new billing system was being fine-
tuned; therefore the 2016 Forecast modalkiged variables to quantify the billing
system change effect. Subsequent researgbests that these billing system change
variables were correlated with other factangl might have overstd the impact due to
the change in billing systems. For examplmtemporaneously to the change in billing
systems, a large cogeneration customer stbpgeeling its power generation which also
lowered sales. Also the bilg change variable might habeen picking up effects from
rate changes and other effefttam energy efficiency and distributed generation. In the
2017 Forecast, all the billing changariables have been removed.

The following table shows é&hlong-term perspective.

Retail Sales before Regulatory Impacts
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An alternative way to look at historical anddoasted sales is on a per capita basis. Sales
on a per capita basis peaked in FYE 2008 at B8¥H per capita. On a per capita basis,
sales will be well below this levak the end of the forecast period.



Per Capita Sales before Regulatory Impacts

KWH

FYE

On a per capita sales basis, very low nerahvere recorded in FYE 2014 through 2016
compared to what was recorded in theehyears previous. The lower per capita sales
are probably a combination of billing changes and lower sales due to distributed
generation, energy efficiency, camgation and higher electrictes. In general, higher
electric rates encourage increasedrithisted generation, energy efficiency and
conservation.

The economic outlook is fundamentally chathgethe 2017 Forecast. On the Federal
level, the current Administration’s proposkeddget is calling for higher deficit spending
in the near term through tax cuts as a patax reform bill coupled with higher spending
on military and infrastructure. The detailsadifthese proposals have yet to be written
into law and in the end the final law will inexiily differ from the proposal. Even if we
do not see all these increases on the Federd) @akfornia, on the state level, has made
a commitment to increasing infrastruaspending through its increased gas tax
mechanism.

As we write, the current expansion is into it§' ®onth versus the average historical
expansion of 60 months. The longegbansion since World War Il has been 120
months. Full employment is sustainableddong period but the next recession is likely
now somewhere on the horizon. Faster gromtiild require positive growth in net
migration as the large cohort of baby boonaesnearing the stage when they are most
likely to retire and leave the labor & rather than continue working.

In 2016, net migration was a negative 15,000 people in Los Angeles County. The last
positive year for net migration in Los Angeles County was 2011. Population growth has
been due to natural increase (the difference between the number of live births and the
number of deaths).

Variables in the Forecast

Population: The 2010 United States Census rega®,792,621 residents in the City of

Los Angeles. This number was well below the previous 4,094,764 estimated by State of
California Department of Finance Demagié Unit at the time. The State relies on
birth-death records and driver license datastimate population between censuses. The



2000 United States Census reported a il of 3,694,742 for the city of Los
Angeles. The population growth rate was di®6 percent per annum in the first decade
of the 2f' century. Since the 2010 census, Department of Finance has estimated an
increase in population for the City bbs Angeles of 238,283 people or 1.0 percent a
year. In the same time period, LADWP has added 38,598 residential accounts or 0.5
percent per annum. As these differerslesw, the estimate of population can be
problematic between censuses. Additionallyg t8sues may be affecting the count the
number of residential aoants. The Billing System is counting billing adjustments
differently since the changeover to CCBlso LADWP may no longer be individually
metering all the units in larggpartment buildings especialfythe buildings include solar
distributed generation.

Retail Electric Prices: Retail Electric prices in this Forecast are based on Power System
FYE 2017 Financial Plan Case 4. Some €asé recovered through pass-through rates
which vary over time and are a potential ®euior variance in the Forecast. Nominal

price changes are deflated using the ComsuPnice Index and éhGross State Product
Deflator forecasted by UCLA Anderson ForecaBtice elasticities are statistically

derived from the sales models based on habinteractions within the LADWP service
area. The derived price ef@gties are at the upper bounaofsnational and international
historical research. Elasti@s may be overstated since tlaeg highly correlated with
LADWP energy savings programs and DWP’s billing system changeover.

Sector Price Elasticity (%)
Residential -.35
Commercial -.29
Industrial -.70

Customer Care & Billing System: The Customer Care & Billing Sy=h (CCB)
replaced the TRES system in September 20EBm a forecasting perspective, the
reported data was inconsistent and erratic pstdents were made tbe billings. In the
2016 Forecast LADWP used smoothing technignets modeling of data to account for
the changeover since in the Load Forecast Group’s opinion the sales data was
normalizing. The smoothing techniqgueseragain led to sales underperforming the
Forecast so that the techniques were not included in the 2017 Forecast.

Sustainable Communities and Gmate Protection Act (SB 375): SB 375 layers
statewide guidelines onto local planning demisi The goal is to reduce vehicle miles
traveled thereby reducing emissions, andrioourage more compact, complete, and
efficient communities for the future. SE5 favors redevelopment areas near
transportation centers over new develepinIn LADWP service territory, many
apartment complexes are being built in dtewn and vacant industrial land has been
replaced with residential and commercial buildings. In 2017, workshops are being held
to evaluate whether or not targets are beneg. New policies could arise out of these
workshops.

Zero Net Energy Policy: Current state law states thlitnew residential building will
be zero net energy by 2020 and all new commercial buildings will be zero net energy by
2030.



Emission Allowances: AB 32 program seeks to reduce greenhouse gas emissions to
1990 levels using a cap-and-trade approach. In 2016, AB 32 was replaced by SB 32. SB
32 sets new targets for the State of @atifa to reduce greenhouse emissions to 40

percent below 1990 levels. Workshops aradpéeld in 2017 to revise policies and
programs to meet this new goal. SB 3®auts the Forecast mainly through the retail

price forecast and the increase in electricity consumed by electric vehicles. Potential
changes in SB 32 policy and program desidd an element of uncertainty to the

Forecast.

Large Construction Projects: Most construction activitgurrently is concentrated in
large projects and this trend is forecasted tainae. The last of the small developers left
the market during the 2008 recession, ending a trend that began in the 1990s. Having
development concentrated imdar projects could potentiallgad to faster and bigger
swings in construction activity since eacljpct is a larger percentage of overall
construction activity. During the last resam, many large projects were deferred or
abandoned.

Uncertainty in Economic Forecast: This Forecast useg tdCLA Anderson long-term
economic forecast. This Forecast was based on a continuation of Obama-era economic
policies. The new Administration has very diéfiet view of fiscal policy. Tax cuts, tax
reform, military spending, infrastructure spending and immigration policy could all
change the trajectory of the economy. As forecast is being written, there are many
proposals on the table andtcomes are unclear.

Electric Vehicles: Electric vehicles are a keyategic initiative for LADWP. The
Forecast adopts the numbers approved in the 2016 IRP.

The 2017 Forecast uses the same load shapeakdirst revised in the 2016 Forecast. In
the 2016 Forecast, load was shifted totithag and evening hours from nighttime. The
load shape shift increases the peak demand in the Forecast.

Energy Efficiency: The Forecast uses the AB 2021 Energy Efficiency goals adopted by
the Board on August 5, 2014.

Title 24 Building and Appliance standarde ancluded in the AB 2021 goal of reducing
electric consumption by fifteen percentysar 2020. This action aligns LADWP’s
policy with the California’s investor-owned utilities.

In a change from the 2016 Forecast, the 2017 Forecast includes all the energy efficiency
savings adopted in 2016 Integrated ResoRtaa (IRP). In previous Forecasts, energy
efficiency savings were only includeddligh the five-year program window. Final
decisions on energy efficiency savings are made in the Integrated Resource planning
process.

One finding from the Energy Efficiency PotehiStudy is that engy efficiency in the
LADWP service area is more effective imloeing energy consumption and less effective
in reducing coincident peak demand.



Demand ResponseL ADWP is experimenting witlseveral different Demand Response
programs. The goal is to obtain 20V by 2020 and 500 MW by 2026. LADWP has
had a voluntary load curtailment progranplace for many years however it has not
been consistently used on the peak dm@ause capacity has not been constrained.

In summer 2016, LADWP adopted a Sumr8éift program which reduced peak
demands in July, August and September by an estimated 100 MW. LADWP plans to
continue the Summeshift program in 2017.

As in previous forecasting cycles, Demand Response effects are accounted for in the IRP
instead of the Forecast. As such, to the extent Demand Response programs are employed
in the future, some of the forecasted demailidnot be realizedat the meter.

Distributed Solar Generation: In a change from the 2016 Forecast, impacts to future
sales from the installation of distributed solar are modeled over the entire forecast period
based on 2016 IRP. Previous forecasty torecast the change sales and peaks

though the Budget program years.

A unique characteristic of LADWP'’s residential sector & thver half the population are
renters living in large apartment complexestaming five or more units. Because of this
fact, LADWP does not have thechnical and market poteritiar behind the meter solar
installation when compared tohatr utilities in the State. Selpanels installed behind the
meter reduce LADWP energylea but not consumption.

The alternative for LADWP is to have solar panels directly conneotdt grid using

the feed-in tariff mechanism. When solar panels are connected to the grid it becomes
wholesale energy and neither retail sales nor consamate affected. Details of
LADWP’s solar strategy an@cluded in the IRP.

Smart Grid Investment Program: LADWP is conducting a sart grid demonstration
project. Outcomes are yet to be determined. All future impacts from the project are
detailed in the IRP. Smart Grid is an mrtated strategy which will affect future LADWP
policy regarding Demand Response, Elecdtigticle, CustomeBehavior and Cyber
Security.

Recent characteristics of Residential SectorThe LADWP service area has the lowest
rate of owner-occupied hougj in the United States at 38 percent. The Millennial
Generation throughout the United States ansl Angeles has delayed forming traditional
households when compared to previous gamens. There is growg concern that the
scarcity of affordable housing will continte keep the owner-occupied rate down in Los
Angeles. The California Department of Fmta has vacancy rate in LADWP service area
is moderately on the high side at 5.9 petc&he 25-year low for vacancy rate was 4.6
percent in 1994. However there are private surveys that show that vacancy is as low as
2.8% in the apartment rental markets. Thegte surveys may be only covering the large
apartment complexes which would partiallypkin the difference. Los Angeles residents
spent 50 percent of their income on ren2@16 compared to the 28 percent that they
spent in 2000. This is the higheatios of rent to income fany city in the United States
according to Zillow. The fair market reimt Los Angeles for a standard two-bedroom



apartment increased by736 between 2016 and 2017, and the median house price
increased by $23,000 according to Gatliia Association of Realtors.

Recent Characteristics of the Commercial Sectorin the retail sector, the combination

of the growth in big box retailer and buying otee internet is hurting the B and C

graded malls. The Grade A or “high-end”llmare still viable but they are changing

their retail mix to becommore of a destination typxperience by adding theaters and
restaurants. Vacancy rates in commeroféite space are improving but are still high

when compared to historical averages. There is an argument that current vacant office
space is not configured for the higher density offices that employers favor today, which is
an indication that this space is not vacantibstiead should be torn down or remodeled.
There is some anecdotal evidence théesasing activity is ugHigh rates of office

subleasing often occur closette® top of a market.

Port of Los Angeles: In 2016, the Port set a new record when cargo volumes reached
8.8 million TEUs, marking the busieyear ever for a WesteHemisphere Port. With

the opening of newly expanded Panama Candune 2016, there will be increased
competition for cargo wharfage and increased pressure on the Port of Los Angeles.
Ultimate impacts on electric sales are unknownth#sg point in the business cycle, the
Port of Los Angeles does not expect a large slowdown due to the Panama Canal
expansion. If there is a recession, the easteiis ppcombination with the Panama Canal
might compete for a larger share of a potdhtismaller market. Los Angeles leads in
total dollar value of shipments throughpisrts while Gulf of Mexico and Eastern
seaports lead in tonnage. The most obvioasae for this difference is the transportation
of oil and other fuels.

In June 2017, the Mayor announced that the &fdrbs Angeles will strive to become a
zero greenhouse emission facility. Targetd amelines for achieving this goal will be
announced in November 2017. Incremental electric sales that may result are not
included in this Forecast.

Losses in NEL: The loss factor used to calcul®N&L after FYE 2017 is 12 percent.
For a two-year period after the changdilling systems in FYE 2014 and FYE 2015,
rolling twelve-month losses reached as higha percent. lour opinion, sales were
being under-reported in this time frame doe¢he conversion of CCB. For FYE 2016
and 2017, losses are still highl&®.6% and 12.5% respectively.

Although the Load Forecast incles a loss factor of 12%, the IRP Group has found in a
preliminary study that future generation mix may lower the loss factor to 11%.

A separate initiative within LADWP seeks tadi additional ways to lower system losses.
This initiative is not inalded in the Forecast.

NEL Accounting: Preliminary analysis indicatdéisat the energy received assumption
from Distributed Generation and the Feed ariff programs might have overstated

annual NEL by approximately 146 GWH in eatlar year 2015 and 70 GWH in 2016.
Annual Peak Demand in 2015 would be aimested 6215 MW instead of the reported
6234 MW. Calendar peak in 2016 would beeatimated 6042 MW instead 6052 MW.



2017 ENERGY AND DEMAND FORECAST
NET ELECTRICITY SALES BY CUSTOMER CLASS AND SYSTEM PEAK DEMAND WITH REGULATORY IMPACTS

Page 17 Page 18 Page 19 Page 16 Page 15 Page 13
Total Sales Net Customer
SECTOR SALES to Ultimate LOSSES Energy Customer Service Peak Self-Generation  Service
Residential Commercial Industrial Miscellaneous* Electric Vehicles Customers Total Percentage DC Line for Load Self-Generation Areaload Demand Peak Area Peak
Fiscal Year  (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (%) (GWh) (GWh) (GWh) (GWh) (MW) (MW) (MW)
2000-01 7,542 12,248 2,754 389 0 22,934 2,753 10.7% 407 25,688 1,294 26,982 5,299 184 5,483
2001-02 7,282 11,979 2,496 391 0 22,149 2,755 11.1% 350 24,903 1,059 25,962 4,805 181 4,986
2002-03 7,358 12,230 2,383 392 0 22,363 3,006 11.8% 444 25,370 1,069 26,439 5,185 184 5,369
2003-04 8,061 12,559 2,485 414 0 23,520 3,181 11.9% 239 26,701 1,081 27,782 5,410 187 5,597
2004-05 7,907 12,502 2,447 423 0 23,279 3,059 11.6% 216 26,338 1,081 27,420 5,418 187 5,605
2005-06 8,051 12,699 2,451 432 0 23,634 3,194 11.9% 482 26,828 1,083 27,911 5,667 187 5,854
2006-07 8,495 13,130 2,332 421 0 24,378 3,125 11.7% 377 27,502 1,084 28,586 6,102 188 6,290
2007-08 8,540 13,269 2,366 441 0 24,617 3,311 11.9% 425 27,928 1,086 29,014 6,071 188 6,260
2008-09 8,578 13,210 2,303 434 0 24,526 2,921 10.6% 350 27,447 1,089 28,536 5,647 189 5,836
2009-10 8,300 12,582 2,073 417 0 23,373 3,153 11.9% 262 26,526 1,096 27,622 5,709 191 5,899
2010-11 8,068 12,429 2,189 376 0 23,062 3,191 12.2% 598 26,252 1,111 27,364 6,142 194 6,336
2011-12 8,162 12,601 1,924 349 0 23,037 3,515 13.2% 886 26,552 1,137 27,689 5,907 201 6,108
2012-13 8,442 12,845 1,947 314 0 23,548 3,606 13.3% 888 27,154 1,181 28,335 5,782 219 6,000
2013-14 7,957 12,740 1,827 269 0 22,793 3,963 14.8% 836 26,756 1,266 28,022 5,862 230 6,092
2014-15 8,131 12,938 1,720 239 0 23,028 3,664 13.7% 506 26,692 1,307 27,999 6,343 240 6,583
2015-16 8,291 13,109 1,630 262 0 23,292 3,364 12.6% 615 26,657 1,358 28,015 6,234 253 6,487
2016-17 8,060 12,869 1,689 255 6 22,878 3,302 12.6% 574 26,180 1,440 27,620 5,762 273 6,035
2017-18 8,017 12,689 1,804 267 103 22,880 3,130 12.0% 574 26,010 1,542 27,552 6,432 298 6,730
2018-19 8,017 12,404 1,792 268 182 22,663 3,109 12.1% 574 25,772 1,593 27,366 5,881 311 6,192
2019-20 8,008 12,179 1,799 268 265 22,520 3,165 12.3% 574 25,684 1,636 27,320 5,866 322 6,188
2020-21 8,013 12,059 1,806 269 345 22,492 3,093 12.1% 574 25,585 1,677 27,262 5,872 332 6,204
2021-22 8,046 12,056 1,813 270 428 22,613 3,091 12.0% 574 25,703 1,719 27,422 5,889 342 6,231
2022-23 8,088 12,118 1,818 271 508 22,802 3,118 12.0% 574 25,919 1,761 27,681 5,933 353 6,286
2023-24 8,140 12,215 1,820 271 587 23,033 3,212 12.2% 574 26,245 1,803 28,048 5,976 363 6,339
2024-25 8,201 12,339 1,823 272 650 23,286 3,174 12.0% 574 26,459 1,852 28,311 6,029 375 6,405
2025-26 8,258 12,462 1,828 273 716 23,537 3,211 12.0% 574 26,748 1,925 28,673 6,076 393 6,469
2026-27 8,327 12,602 1,833 273 771 23,807 3,246 12.0% 574 27,053 1,971 29,023 6,129 405 6,534
2027-28 8,399 12,742 1,838 274 826 24,078 3,350 12.2% 574 27,428 2,012 29,440 6,182 415 6,597
2028-29 8,472 12,881 1,842 275 872 24,341 3,320 12.0% 574 27,662 2,053 29,715 6,239 425 6,665
2029-30 8,546 13,015 1,847 275 925 24,609 3,352 12.0% 574 27,961 2,095 30,055 6,291 435 6,727
2030-31 8,619 13,146 1,852 276 973 24,867 3,393 12.0% 574 28,260 2,136 30,396 6,348 446 6,794
2031-32 8,694 13,281 1,857 277 1,025 25,135 3,497 12.2% 574 28,631 2,177 30,809 6,400 456 6,856
2032-33 8,771 13,431 1,862 278 1,073 25,415 3,468 12.0% 574 28,883 2,218 31,101 6,473 466 6,940
2033-34 8,851 13,592 1,868 278 1,125 25,714 3,504 12.0% 574 29,218 2,260 31,477 6,514 476 6,990
2034-35 8,931 13,755 1,873 279 1,177 26,015 3,547 12.0% 574 29,561 2,301 31,862 6,576 487 7,062
2035-36 9,011 13,922 1,878 280 1,229 26,320 3,661 12.2% 574 29,981 2,336 32,317 6,633 495 7,128
2036-37 9,100 14,110 1,883 281 1,281 26,654 3,632 12.0% 574 30,286 2,341 32,627 6,716 496 7,212
2037-38 9,190 14,300 1,888 281 1,333 26,993 3,677 12.0% 574 30,669 2,341 33,010 6,769 496 7,266
2038-39 9,281 14,490 1,893 282 1,385 27,331 3,724 12.0% 574 31,055 2,341 33,395 6,841 496 7,338
2039-40 9,372 14,678 1,899 283 1,437 27,668 3,841 12.2% 574 31,509 2,341 33,849 6,911 496 7,407
Table updated through December 2016
Electric Vehicle Sales before December 2016 included in Residential and Commercial Sales
Intradepartmental sales, historically included in Miscellaneous, are now included in Commercial sector
Annual Percent Change
1993-2003  0.46% 0.44% -1.17% 0.85% 0.27% 0.37% 0.34% -0.18% -0.11%
2001-16 0.68% 0.49% -3.68% -2.78% 0.11% 0.26% 0.27% 1.17% 1.21%
2016-22 -0.50% -1.39% 1.80% 0.46% -0.49% -0.61% -0.36% -0.95% -0.67%
2016-26 -0.04% -0.51% 1.16% 0.38% 0.10% 0.03% 0.23% -0.26% -0.03%
2016-36 0.42% 0.30% 0.71% 0.32% 0.61% 0.59% 0.72% 0.31% 0.47%
2016-40 0.49% 0.45% 0.61% 0.30% 0.69% 0.67% 0.76% 0.41% 0.53%
*Miscellaneous' includes Streetlighting, Owens Valley.
Financial Services Los Angeles 9/15/2017

Load Forecasting

Department of Water
and Power



Total Sales to Ultimate Customers

Based on Financial Plan Case 4 of 2017. Energy Efficiency, PHEV, distributed generation
targets as approved in 2016 IRP.

Major Causes of Lower Forecasted Sales:
— Removed CCB hilling adjustments that were included in 2016 Load Forecast.
— Energy Efficiency Savings and Solar Distributed Generation.
— Declining Average Sales per Customer for both residential and commercial customers.

25,000
o .\.\-\-_/
23,000
=
O
22,000 +
21,000 -
2017 Forecast =8=2016 Forecast
20’000 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast | 22,227|22,934 122,149 |22,363|23,520| 23,279 | 23,634 | 24,378| 24,617 | 24,526 | 23,373 | 23,062 | 23,037 | 23,548 | 22,793 | 23,028 | 23,292 | 22,878 |22,880| 22,663 | 22,520 | 22,492 | 22,613
exf= 016 Forecast 23,829 (23,508(23,264 23,098 23,163 23,609

FYE
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Retall Sales

— Historical average forecast variance is 0.8% with a 1.7% deviation.
— Historical variation is based on demographics, economics and weather.
— Expect larger variation in accuracy

» Utility program targets tend to be aspirational.
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Historical and Forecasted Accumulated Savings
Energy Efficiency and Solar Rooftops

« Building and Appliance Standards now incorporated into LADWP’s EE goals.

 EE and Distributed Generation savings in 2016 IRP continued throughout entire
Forecast timespan.

10,000

9,000 -

8,000 +

7,000 +

T 6,000 -

= 5,000 -

© 4,000 -

b

3,000 -

2,000 -

1,000 -
O 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Building and Appliance Standards 17 118 232 347 461 575 689 804 918 1,032 | 1,146 | 1,261 | 1,375 | 1,533 | 1,717 | 1,897 | 2,120 | 2,335 | 2,489 | 2,616 | 2,736 | 2,828 | 2,900
Light Bulb Replacement per Huffman Bill 0 0 0 0 0 0 0 0 0 0 0 0 9 77 201 287 354 408 431 448 466 494 518
= LADWP Street Light 0 0 0 0 0 0 0 0 0 0 41 78 105 150 168 188 190 192 194 196 198 200 202
LADWP Traffic Light 0 0 0 0 0 0 0 0 0 0 20 42 50 50 50 50 50 50 50 50 50 50 50
LADWP Rooftop Solar 0 0 1 5 12 12 14 15 17 20 27 42 68 104 147 189 240 321 423 475 517 559 600
®WLADWP Commercial 179 238 343 436 472 498 525 559 618 790 946 1,112 | 1,246 | 1,349 | 1,483 | 1,639 | 1,763 | 1,932 | 2,324 | 2,748 | 3,143 | 3,421 | 3,579
mLADWP Residential 15 21 34 45 53 62 71 86 115 195 283 297 322 337 354 374 400 441 539 645 744 814 853

FYE

m LADWP Residential
LADWP Traffic Light

mLADWP Commercial
m LADWP Street Light

Building and Appliance Standards

LADWP Rooftop Solar
Light Bulb Replacement per Huffman Bill
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Total Installed EE Savings
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2015 2016 2017 2018 2019 2020 2021 2022
FYE
Board Approved LADWP EE Savings Previous Estimated Codes & Std Savings
m 2017 Forecasted LADWP EE Savings 2017 Forecasted Codes & Std Savings
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Peak Demand

Cases

— Based on the recent climate change finding that more extreme weather events of
longer duration will occur in the future, it is now expected that the System will
approach its potential more frequently so the difference between the 1-in-10 and 1-in-
40 forecasts is compressed.

7,500

==1-in-2 1-in-10 =>=1-in-40

7,000

6,500

MW

6,000 ) | o /\\

S
Y

4,500 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
e=@=s-in-2 | 5,368 5,299 4,805 |5,185|5,410 5,418 | 5,667 | 6,102 | 6,071 | 5,647 | 5,709 | 6,142 | 5,907 | 5,782 | 5,862 | 6,343 | 6,234 | 5,762 | 5,854 | 5,881 | 5,866 | 5,872 | 5,889
1-in-10 6,347 (6,371 |6,353|6,357 | 6,374

e | -iN-40 6,608 6,631 |6,610|6,614 | 6,631

FYE
9/15/2017 2017 Forecast Chartbook




Peak Demand

 Annual peak demand is dependent on the severity of the heat storms that
are encountered during the year.

« The cases are built on the probability of a weather event occurring in a
given year.

NEL (MW) Fiscal Year Annual Peak Demand

Fiscal Year Base Case 1linb 1in10 1in 40 Hot
2017-18 5854 6178 6347 6608
2018-19 5881 6203 6371 6631
2019-00 5866 6186 6353 6610
2020-21 5872 6191 6357 6614
2021-22 5889 6208 6374 6631
2022-23 5933 6255 6423 6682
2023-24 5976 6300 6469 6731
2024-25 6029 6357 6529 6793
2025-26 6076 6407 6580 6847
2026-27 6129 6464 6640 6910
2027-28 6182 6521 6698 6971
2028-29 6239 6582 6761 7038
2029-30 6291 6638 6819 7098
2030-31 6348 6698 6882 7164
2031-32 6400 6753 6938 7223

9/15/2017 2017 Forecast Chartbook



1-in-10 Peak Demand

« Summer 2017 Actual Peak = 6432 MW (1-in-15. 1 peak occurred on a 1-in-12.6 weather
day)
 Weather Normalized Peaks for Summer 2017:
— Summer 2017 1-in-10 Peak = 6347 MW
— Summer 2017 1-in-2 Peak = 5854 MW
- Sumgr 2017 Forecasted 1-in-2 Peak = 5761 MW

6,500
= 6,000
=
5,500
2017 Forecast =@=2016 Forecast
5,000
4,500 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast | 5,299 |4,805 | 5,185/ 5,410 | 5,418 | 5,667 | 6,102 |6,071| 5,647 |5,709| 6,142 | 5,907 | 5,782 | 5,862 | 6,343 6,234 | 6235 | 6347 | 6371 | 6353 | 6357 | 6374
a=@==2016 Forecast 6,158/6,2406,209|6,173 6,182 6,251

FYE

9/15/2017 2017 Forecast Chartbook



Residential Sales

Incorporates electric rate increases from Financial Plan Case 4 with a 1-year lag.

9,000

8,000 — - - —
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o

7,000

2017 Forecast =8=2016 Forecast
6’000 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast| 7,282 | 7,358 | 8,061 | 7,907 | 8,051 | 8,495 | 8,540 | 8,578 | 8,300 | 8,068 | 8,162 | 8,442 | 7,957 | 8,131 | 8,291 | 8,060 | 8,017 | 8,017 | 8,008 | 8,013 | 8,046

exf==?(016 Forecast 8,398 | 8,302 | 8,217 | 8,184 | 8,166 | 8,173
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Residential Energy Sales

Number of Residential Customers

— Peak-to-Trough — 13,532 customers lost between February 2009 and August 20009.
— 55,000 (4.3%) customers added since August 2009.

— Total Customers = 2 * Bimonthly Bills + 1 * Monthly Bills

— The majority of residential customers are renters and live in multi-family units.
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Residential Sales

Average Sales per Customer

Recent Evidence

— Moving average monthly sales per customer reached an all-time high of 519 KWH
per month in December 2008.

— The December 2016 moving average is 465 KWH per Month.

700
600 - : ' - : —
I
5500 8
400 +- - - - — —
300 T T T T T T T T T T T T T T
g & & & & &N e e
I . A M I N
FYE
Sales per Customer — Average Sales per Customer (12-months moving)

9/15/2017 2017 Forecast Chartbook



Residential Energy Sales
New Residential Building Units

— New units are 15% Single-Family and 85% Multi-family which lowers future average

consumption per household.
— Absorption changed from positive to negative in 2015.

— Model sensitive to number of households.

15,000

12,000 : NG
AVARERN

9,000

Units

6,000

3,000 -

2017 Forecast «==mww2016 Forecast

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
11,26 16,01 |13,89|11,10| 15,76 | 14,08 | 12,37 | 11,25 | 9,970
12,929,990 12,94 |12,35|11,43 10,059,761

0 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
2017 Forecast | 5,673 | 7,361 | 12,34 | 10,66 | 14,44 | 9,985 | 6,080 | 2,607 | 4,109 | 5,940 | 6,700 | 8,392

ew. w2016 Forecast
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Residential Energy Sales
Recent Economic Impact

Real Personal Income:
— Change due to new fiscal policy proposed by the current Administration.
— Model sensitive to growth in Personal Income.
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Commercial Sales

» Intradepartmental Sales included in Commercial due to CCB reclassification.

* Open office trend means more employees per square foot.

Sectors experiencing positive growth: Education & Health, Professional Services,
and Information.
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11,000
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast |11,979|12,230/12,559|12,502|12,699|13,130|13,269|13,210|12,582 12,429 12,601 |12,845|12,740|12,938|13,109|12,869|12,689|12,404|12,179 12,059 |12,056
13,283/13,318(13,019|12,731/12,506|12,480

e=fl== 2016 Forecast
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Commercial Energy Sales
Commercial Customers Count

Recent Evidence
— Pre-CISCONN average ~124,000
— Last 12 months average is ~134,588
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Commercial Energy Sales

Twelve-Month Moving Average Sales per Customer

Recent Evidence

— Moving average of sales per customer per month peaked in July 2008 at 9320
KWH per month.

— Currently sales per customer per month are 7941 KWH.
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Commercial Energy Sales
Local Employment in Services Sector

LA County Commercial Services Employment
— Indexed to the March 2016 benchmark.
— Model sensitive to slopes of these curves
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Commercial Energy Sales
Dodge Data & Analytics Forecast

Commercial Floorspace Additions
— Model sensitive to floorspace square footage.
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Industrial Sales

No EE or rooftop solar in the Industrial Forecast. All EE and solar assigned to
Residential, Commercial and Streetlight sectors.
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Industrial Energy Sales
Number of Customers

Recent Evidence
— The forecast is for the heavy process industries (refineries and breweries) to
remain but no new heavy industry will emerge. Assembly industry customers
and jobs are disappearing.
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Industrial Sales
Twelve-Month Moving Average Sales per Customer

Recent Evidence

— Sales per customer per month peaked in October 2006 at 15,026 KWH per
month. High consumption partially attributed to a large self-generation unit being
off-line at a refinery.

— Currently sales per customer per month are 13,390 KWH.
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Payroll Jobs

Industrial Sales
Employment Outlook

LA County Manufacturing Employment
— Model sensitive to absolute number of jobs.
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Miscellaneous Sales

600
400
g ——a—a
200
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O 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

2017 Forecast| 362 389 391 392 414 423 432 421 | 441 434 | 417 376 349 314 269 239 262 255 267 268 268 269 270

exfl=s 7016 Forecast 301 | 304 | 306 | 309 | 311 | 314
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Electric Vehicles
Load Growth

 Using 2016 IRP EV forecast.
 Historical LADWP sales embedded in sector sales.
 Estimated Coincident Load Factor is 93%.
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